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GLOSSARY

catehment area.--An area surrounded by a continuous ridge within which all
runoff is expected to join into a single flow stream, and which extends
to the point of junction of this flow stream (downstream) with the ridge.
Natural boundaries, manmade boundaries, or minimum size of pipe are
criteria which can be used to define the catchment (Alley, 1976).

constituent load.--The total amount of a selected constituent in a storm
runoff, or a specified period of time, discharged into a receiving water.

impervious areas.--Areas which do not permit percolation of water, such as
streets, sidewalks, roofs, and paved parking lots.

impervious areas, effective.--Impervious areas which are connected and, in
turn, connect to some means of conveying the runoff out of the areas,
such as roofs which drain onto driveways, streets, sidewalks, and paved
parking lots.

impervious areas, noneffective.--Impervious areas which are not connected to
other impervious areas and which drain to pervious areas, such as roofs
which drain onto lawns.

land use.--A term which relates to both the physical characteristics of the
land surface and the human activities associated with the land surface
(Alley, 1976).

model calibration.--The process of fitting a model to a set of observed data.
This is done by changing unknown or uncertain model parameters
systematically within their allowable ranges until a '‘best' fit of the
model to the observed data is achieved (Alley, 1976).

pervious areas.--Areas that allow percolation of water, such as lawns and
fields of porous material.

receiving water.--'"Natural'' body of water that runoff from one or more catch-
ments enters; this includes a tributary, river, estuary, bay, lake, or
other body of water.

METRIC CONVERSION FACTORS

Multiply By To obtain

inch 25.40 millimeter
foot (ft) .3048 meter
acre .4047 hectare
square mile 2.590 square kilometer
cubig foot per second (CFS or .02832 cubic meter per second

ft3/s)
ton per acre-foot (ton per ac-ft) 1.119x10"3 metric ton per cubic hectometer
ton per day .9072 metric ton per day

microgram per liter (UG/L)
milligram per liter (MG/L)
milliliter (ML)

Vi



HYDROLOGIC DATA FOR URBAN STORM RUNOFF FROM THREE LOCALITIES

IN THE DENVER METROPOLITAN AREA, COLORADO

By Sherman R. Ellis

ABSTRACT

Urban storm-runoff data, collected from 1975 to 1977, on three catchment
areas in the Denver metropolitan area are presented in this report. The
catchments are predominantly a single-family residential catchment area in
Littleton, a multifamily residential and commercial catchment area in Lake-
wood, and a high-density residential and commercial catchment area in Denver.
Precipitation, rainfall-runoff, snowmelt-runoff, water-quality (common con-
stituents, nutrients, biochemical oxygen demand, coliform bacteria, and
solids, trace elements, and pesticides), and catchment-area data are necessary
to use the U.S. Environmental Protection Agency's Storm Water Management Model
Il. The urban storm-runoff data may be used by planning, water-management,
and environmental-protection agencies to assess the impact of urban storm run-
of f on the hydrologic system.

INTRODUCTION

Colorado and, in particular, the Denver metropolitan area are experienc-
ing an increase in population and industry that is having a profound effect on
water quality and on the usefulness of streams draining the area. Water-
quality problems can be unusually severe in urban areas as a result of dense
population and numerous industrial operations. The quality of the urban storm
runoff flowing into the receiving waters is a factor that needs to be
considered in waste-treatment-management systems because of the potential for
pollution by the runoff.

Public Law 92-500, the Federal Water Pollution Control Act, (amendment of
1972) Section 208, requires the development and implementation of a plan for a
coordinated waste-treatment-management system. State, county, and local
agencies have directed attention to the identification of major sources of
water pollution--untreated or inadequately treated domestic and industrial
waste. Ultimately, though, attention needs to be directed toward identifica-
tion and description of less obvious water-pollution sources. Storm-water
runoff is one such source of water-quality degradation. A hydrologic-data
base is necessary to permit determination of the magnitude and type of pollu-
tion caused by storm-water runoff.



During 1975, the U.S. Geological Survey entered into separate, but coor-
dinated, cooperative agreements with the Denver Board of Water Commissioners,
the Denver Regional Council of Governments, and the Urban Drainage and Flood
Control District to investigate the quantity and quality of urban storm runoff
originating from three catchment areas in the Denver metropolitan area. The
catchment areas selected were a single-family residential catchment area in
Littleton where storm runoff flows out of the catchment area in a tributary to
Big Dry Creek, a multifamily residential and commercial catchment area in
Lakewood where storm runoff flows out of the catchment area through a storm
drain at North Avenue on the Denver Federal Center, and a high-density resi-
dential and commercial catchment area in Denver where storm runoff flows out
of the catchment area through a storm sewer at Thirty-sixth Street. Monitor-
ing sites were established by the U.S. Geological Survey at the points where
the storm runoff leaves each catchment area. The identification of the moni-
toring sites used in this report are: 06710200 Big Dry Creek tributary at
Littleton; 06711635 North Avenue Storm Drain at Denver Federal Center, at
Lakewood; and 06714100 Thirty-sixth Street Storm Sewer at Denver. The loca-
tions of the monitoring sites are shown on figure 1 and general information
about the sites is summarized in table 1.

Table 1.--Selected data for monitoring sites
and their catchment areas

u.s. Percentage
Geological Latitude- of area
Survey longitude covered by
downstream of Drainage effective
order monitoring area, impervious
number Name of monitoring site site in acres surfaces

06710200 Big Dry Creek tributary
at Littleton---------- 39°35'46",
104°57' 06" 606 15

06711635 North Avenue Storm Drain
at Denver Federal Cen-

ter, at Lakewood------ 39°43'21",
105°07"' 47" 76.7 30
06714100 Thirty-sixth Street
Storm Sewer at Denver- 39°46'23",
104°58"' 46" 2,246 4o
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Publication of the precipitation, hydraulic, and water-quality data is
intended to serve two purposes:

1. To make the data available to planning, water-management, and
environmental-protection agencies so that they may use the data to assist in
assessing the impact of urban storm runoff on the hydrologic system.

2. To provide data needed to apply the U.S. Environmental Protection
Agency's Storm Water Management Model 11 (Huber and others, 1975) or similar
models to the catchment areas.

APPROACH

Automated water-quality sampliing and rainfall-runoff monitors were
installed at each site during February 1976. The automated monitor and its
operation is described by Smoot, Davidian, and Billings (1974). Gage height-
discharge relationships for sites 06711635 North Avenue Storm Drain at Denver
Federal Center, at Lakewood, and 06714100 Thirty-sixth Street Storm Sewer at
Denver, were derived using V-notch weirs and their theoretical ratings. The
gage height-discharge relationship for site 06710200 Big Dry Creek tributary
at Littleton was derived using the step-backwater approach (Shearman, 1976),
supplemented by current-meter measurements.

Prior to February 1976, sampies for water-quality analysis were collected
from the three sites at times that were not correlated with rainfall runoff.
These samples, referred to as miscellaneous samples in this report, were
analyzed for numerous water-quality constituents to determine which water-
quality constituents were to be analyzed in samples collected later in the
investigation, following installation of the monitors.

DESCRIPTION OF THE CATCHMENT AREAS

Littleton

The catchment area in Littleton (fig. 2) consists of 606 acres (0.95
square mile), of which approximately 75 percent is single-family dwellings and
25 percent is parks and open space. Approximately 15 percent of the catchment
area is covered by effective impervious surfaces and 10 percent of the
catchment area by noneffective impervious surfaces. The catchment area has
essentially no storm-sewer system, relying mostly on street gutters and
ditches for flow conveyance.

Three rain gages were installed in the catchment area (fig. 2). Rain
gage 1 is located at the shelter housing the monitor, rain gage 2 is Jlocated
at Newton Junior High School, and rain gage 3 is located at Ames Elementary
School.
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for the catchment area in Littleton drained by tributary to Big Dry Creek.
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Lakewood

The catchment area in Lakewood (pl. 1) consists of 76.7 acres
(0.12 square mile), of which approximately 50 percent is undeveloped land,
about 30 percent is multifamily dwellings, and about 20 percent is commercial

development. Approximately 30 percent of the catchment area is covered by
effective impervious surfaces and approximately 10 percent by noneffective
impervious surfaces. A trunk storm sewer crosses the catchment area in the

center of the southern one-half of the area. Street gutters convey the runoff
to the storm sewer.

One rain gage was installed in the catchment area at the shelter housing
the monitor (pl. 1). The rain gage probably provides adequate rainfall data
for the catchment area except during localized thunderstorms.

Denver

The catchment area in Denver (pl. 2) consists of 2,246 acres (3.5 square
miles), of which about 37 percent is multifamily dwellings, about 37 percent
is mixed single-family and multifamily dwellings, about 20 percent s
commercial development, and 6 percent 1is parks. Some of the high-use
commercial areas, especially near the South Platte River, contain several
small industrial establishments. Approximately 40 percent of the catchment
area is covered by effective impervious surfaces and about 25 percent of the

catchment area by noneffective impervious surfaces. The catchment area is
completely underlain by a complex storm-sewer system that conveys the runoff
through the Thirty-sixth Street storm sewer. The catchment area is

representative of other parts of the city's urban center.

Three rain gages were installed in the catchment area (pl. 2). Rain
gage 1 is located at the shelter housing the monitor, rain gage 2 is Jlocated
at Gilpin Elementary School, and rain gage 3 is located at Morey Junior High
School.



RAINFALL DATA

Daily average rainfail data for the Littleton catchment area
are presented in table 2, for the Lakewood catchment area in
table 3, and for the Denver catchment area in table 4. The rainfall
data for the Littleton catchment area (table 2) and the Denver
catchment area (table 4) represent the average rainfali for each

catchment area based on data coliected from aii the rain gages.

Rainfall data for the Denver catchment area are presented only
for 1976 because periodic instrument malfunctions prevented
obtaining a complete record for 1977. Rainfall data for Denver for
1977 may be obtained from the National Weather Service and can be
used to obtain an estimate of daily vrainfali for the Denver

catchment area.



Table 2.--Estimated rainfall for 1976-77 from unofficial gages

for Littleton catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 24 hours]

1976
Day April May June July August September October
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 .02 .00 .27 .00 .00
3 .00 .00 .00 .00 .40 .00 .00
L .00 .00 .00 .00 .19 .00 .00
5 .00 .00 .00 .00 .13 .00 .00
6 .00 .00 .00 .00 .00 .00 .00
7 .00 .13 .00 .00 .00 .00 .15
8 .00 .00 .00 .00 .00 .24 (1)
9 .00 .00 .00 .00 .00 .1 --=
10 .00 .00 .00 .00 .00 .00 ---
11 .00 .00 .00 .00 .00 .00 ---
12 .00 .00 .00 .00 .00 .00 ---
13 .00 .00 .00 .0k .00 .00 ---
14 .00 .00 .00 .00 .00 .06 ---
15 .00 .00 .00 .00 .00 .00 ---
16 .00 .00 .00 .00 .00 .05 ---
17 .00 .05 17 .00 .00 .00 ---
18 .13 .00 .52 .00 .00 .00 ---
19 .03 .00 .00 .00 .00 .00 --=
20 .00 .00 .00 .06 .00 .00 ---
21 .05 .10 .00 .00 .00 .00 ---
22 .00 .45 .00 .00 .00 .00 ---
23 .00 .00 .00 .00 .00 .21 ---
24 .00 .00 .12 .00 .00 .00 ---
25 .00 .02 .00 .00 A4 .00 ---
26 .00 .00 .00 .28 .00 .23 ---
27 .00 .00 .00 .10 .00 .59 ---
28 .15 .00 .00 .00 .00 .00 ---
29 .00 .00 .00 .00 .00 .00 -
30 .46 .00 .00 .00 .00 .00 -—-
31 --- .08 --- .00 .00 --- --=



Table 2.--Estimated rainfall for 1976-77 from unofficial gages
for Littleton catehment area--Continued

1977

Day April May June July August September October

0.00 0.00 0.01 --- --- --- ---
.00 .02 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---
.0l .00 .00 --- --- --- ---
.01 .00 .00 --- --- --- ---

.00 .00 .00 --- --- - ---
.00 .00 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---

O\ O~ O Ul W N =

1 .00 .00 .00 --- --- --- ---
12 .03 .00 .36 --- --- --- ---
13 .07 .00 .01 --- --- --- ---
14 .0k .01 .06 --- --- -—- ---
15 .00 .00 (2) --- --- --- ---

16 .22 .00 --- - —-- ——- ——-
17 .00 .00 --- --- —-- - ——-
18 .00 .00 —-- --- - - ---
19 .05 .00 - - --- --- ---
20 .27 .00 --- --- --- --- -

21 .03 .03 —-s - --- --- ---
22 .00 .00 . --- - --- ---
23 .00 .00 --- --- - - ---
214 .00 .00 --- - - - ---
25 .00 .00 --- --- - ——u -—-

26 .00 .00 --- --- --- --- ---
27 .00 .00 --- --- --- --- ---
28 .00 .00 --- --- --- --- ---
29 .00 .0k --- --- --- --- ---
30 .00 .00 --- --- --- --- ---
31 --- .00 --- --- --- --- ---

lgage discontinued October 8, 1976.
2Gage discontinued June 14, 1977.



Table 3.--Estimated rainfall for 1976-77 from unofficial gage

for Lakewood catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 24 hours]
1976
Day April May June July August September October
1 0.00 0.00 0.06 0.00 0.28 0.01 0.00
2 .00 .00 .00 .00 .02 .00 .00
3 .00 .00 .00 .00 .51 .00 .00
L .00 .00 .00 .00 .10 .00 .00
5 .00 .00 .00 .00 .00 .00 .01
6 .00 .05 .00 .00 .00 .00 .00
7 .00 .00 .02 .00 .00 .00 .46
8 .00 .00 .00 .00 .00 17 .03
9 .00 .00 .00 .00 .01 .02 .00
10 .00 .10 .00 .00 .0k .00 &
11 .00 .00 .00 .00 .00 .00 ---
12 .00 .00 .00 .00 .04 .00 --—-
13 .00 .00 .00 .00 .00 .00 -
14 .00 .00 .00 .00 .00 .26 -——
15 .00 .00 .00 .00 .00 .59 -
16 .00 .11 .00 .00 .00 .06 -—-
17 .00 .00 .00 .00 .00 .00 ---
18 .00 .00 1.02 .00 11 .05 -—-
19 .00 .00 .15 .00 .02 .23 ---
20 .12 .01 .00 .23 .00 .22 ---
21 .00 .09 .00 .26 .00 .00 ---
22 .00 .29 .00 .00 .00 .00 -
23 .00 .12 .07 .00 .00 .07 ---
24 .00 .00 .06 .00 .01 .00 ---
25 .00 .12 .00 .00 .05 .28 -
26 .09 .01 .00 .14 .00 .59 --=-
27 .06 .00 .00 .19 .00 .91 -
28 11 .00 .00 .00 .00 14 -—-
29 .00 .00 .00 .00 .00 .01 -—-
30 .37 .00 .00 .00 .00 .00 -—-
31 --- .00 -—- .00 .00 - -
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Table 3.--Estimated rainfall for 1976-77 from unofficial gage
for Lakewood catchment area--Continued

1977

Day April May June July August  September October

--- 0.00 --- --- --- --- ---

.00 .00 --- --- -— -—- -

.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---

OW oo~ O VT Wi =

11 .16 .00 --- -—- - - -
12 .28 .00 --- - -—- --- -—-
13 .29 .00 --- --- - -— -
14 .02 .00 --- -—-- - - ---
15 b9 .00 - --- --- —- ---

16 .21 .00 --- --- --- - -
17 .00 .00 --- --- --- --- ---
18 .01 .00 --- --- --- --- -
19 .03 .00 --- --- --- --- ---
20 .74 .00 --- --- --- --- ---

21 .06 .15 --- --- --- --- ---
22 .00 (2) - - - --- ---
23 .00 --- --- --- --- --- ---
24 .00 --- --- --- --- --- ---
25 .00 --- --- --- --- --- ---

26 .00 —.- e --- --- --- ---
27 .00 --- --- --- --- --- -~
28 .00 --- --- --- --- --- ---
29 .00 --- --- --- --- --- ---
30 .00 --- --- --- --- --- ---
31 --~

!Gage removed October 9, 1976.
2Gage removed May 21, 1977.
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Table h.--Estimated rainfall for 1976 from unoffictal gages

for Denver catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 24 hours]

Day April May June July August September October
1 0.00 0.00 0.00 0.00 0.90 0.00 0.00
2 .00 .00 .00 .00 17 .00 .00
3 .00 .00 .00 .00 .00 .00 .00
L .00 .00 .00 .00 .27 .00 .00
5 .00 .02 .00 .00 .00 .00 .00
6 .01 .02 .04 .00 .00 .00 .23
7 .01 .01 .02 .00 .02 .00 (1)
8 .00 .00 .00 .00 .00 .00 ---
9 .00 .00 .00 .00 .00 .00 -

10 .00 .00 .00 .00 .00 .00 ---

1 .00 .00 .00 .00 .01 .00 ---

12 .00 .00 .00 .01 .04 .00 ---

13 .00 .00 .00 .00 .03 .02 ---

14 .00 .00 .00 .00 .00 .23 ---

15 .03 .02 .00 .00 .00 .08 ---

16 .00 .00 .00 .00 .00 .00 ---

17 .43 .00 .13 .00 .06 .02 -—-

18 .00 .00 .38 .00 .00 .00 ---

19 .00 .00 .00 .28 .02 .27 -—-

20 .07 .02 .00 .34 .00 .00 ---

21 .00 .23 .00 .38 .00 .00 ---

22 .00 .23 .00 .00 .00 .15 ---

23 .02 .00 .09 .05 .00 .00 ---

24 .00 .01 .01 .00 .09 .00 -==

25 .00 .08 .00 1.29 .00 .29 ---

26 .06 .00 .06 .00 .00 -39 --=

27 .36 .00 .00 .00 .00 .13 ---

28 .00 .00 .00 .00 .00 .00 -=-

29 .19 .00 .00 .00 .00 .00 -—-

30 .38 .00 .00 .01 .00 .00 ---

31 --- .00 --- .01 .07 --- ---

lgage discontinued October 7, 1976.
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RAINFALL-RUNOFF DATA

Rainfall-runoff data obtained for the Littleton catchment area
are presented in tables 5 through 13. Estimated values of runoff in
the tables were determined using two different methods. A1l
estimated values of runoff, except those for April 29, August 1, and
September 7, 1976, were determined by manual plotting of a
hydrograph and estimating the beginning and ends of the hydrograph.
Estimated values of runoff for April 29, August 1, and September 7,
1976, were made using the Storm Water Management Model || (Huber and
others, 1975). These estimates are subject to revision because of

continuing calibration refinement of the model.

Additional rainfall-runoff data for the Littleton catchment
area are presented in two reports by Ducret and Hodges (1972, 1975).
The data presented in their reports may not correlate with the data
presented in this report because in the previous reports rainfall
was measured at one rain gage located at the present site of the
monitor instead of the three rain gages used in this investigation.
Also, the flow record was obtained from different measuring devices
at about the same location. The above-stated differences need to be
considered when computer modeling of the catchment area is

attempted.
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Table 5.--Rainfall-runoff data, April 29, 1976, for
station 06710200 Big Dry Creek tributary at Littletonm

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches
Time D;§C2223§’ Gage 1 Gage 2 Gage 3
1905 0.00 e 0.00 0.00 0.00
1910 .00 e .01 .00 .00
1915 .00 e .00 .00 .00
1920 .00 e .00 .00 .00
1925 .02 e .00 .00 .00
1930 .02 e .00 .00 .00
1935 .03 e .00 .00 .00
1940 .05 e .00 .00 .00
1945 .06 e .00 .01 .01
1950 .06 e .00 .00 .01
1955 .06 e .00 .00 .00
2000 .06 e .00 .01 .00
2005 .08 e .01 .00 .00
2010 .14 e .00 .00 .00
2015 .26 e .00 .00 .00
2020 b2 e .00 .00 .01
2025 .56 e .01 .01 .00
2030 .62 e .00 .00 .01
2035 .66 e .00 .00 .00
2040 .73 e .01 .01 .00
2045 .03 e .00 .00 .00
2050 .95 e .00 .00 .01
2055 1.0 e .00 .00 .00
2100 1.1 e .01 .01 .01
2105 1.1 e .02 .01 .01
2110 1.2 e .01 .01 .01
2115 1.8 e .00 .01 .01
2120 3.2 e .01 .00 .00
2125 5.3 e .01 .01 .00
2130 7.2 e .01 .01 .01
2135 8.6 e .01 .02 .01
2140 10 e .01 .01 .01
2145 12 e .00 .00 .01
2150 14 e .01 .01 .00
2155 15 e .00 .00 .01
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Table 5.--Rainfall-runoff data, April 29, 1976, for
station 06710200 Big Dry Creek tributary at Littletorn--Continued

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
2200 14 e 0.00 0.00 0.00
2205 13 e .00 .00 .00
2210 12 e .00 .00 .01
2215 10 e .01 .01 .00
2220 9.1 e .00 .00 .01
2225 8.1 e .00 .00 .00
2230 7.7 e .01 .01 .00
2235 7.7 e .00 .00 .00
2240 7.8 e .00 .00 .00
2245 7.8 e .00 .01 .01
2250 7.6 e .01 .00 .00
2255 7.1 e .00 .00 .00
2300 6.8 e .00 .00 .00
2305 6.6 e .00 .00 .00
2310 6.5 e .00 .00 .00
2315 6.0 e .00 .00 .00
2320 5.2 e .00 .00 .00
2325 L.h e .00 .01 .00
2330 3.9 e .01 .00 .01
2335 3.3 e .00 .01 .00
2340 3.3 e .00 .00 .00
2345 3.8 e .01 .00 .01
2350 L. e .00 .00 .00
2355 5.1 e .00 .00 .00
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Table 6.--Rainfall-runoff data, May 30, 1976, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Time D;;C?iggz’ Gage 1 Gage 2 Gage 3
1325 0.00 e 0.02 0.02 0.00
1330 Lo e .07 .06 .02
1335 10 e .05 .05 .02
1340 15 .07 .05 .05
1345 25 .04 .05 .05
1350 49 .02 .03 .02
1355 60 .02 .03 .02
1400 63 .01 .01 .00
1405 54 .00 .01 .00
1410 38 .00 .00 .00
1415 19 .00 .00 .00
1420 12 .00 .00 .00
1425 9.0 e .00 .00 .00
1430 7.5 e .00 .00 .00
1435 6.0 e .00 .00 .00
1440 5.0 e .00 .00 .00
1445 Lo e .00 .00 .00
1450 3.5 e .00 .00 .00
1455 3.0 e .00 .00 .00
1500 2.5 e .00 .00 .00
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Table 7.--Rainfall-runoff data, July 25, 1976, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is varied. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1730 0.00 e 0.01 0.05 0.00
1732 .00 e .0k .07 .00
1734 .20 e .03 .07 .02
1736 .80 e .02 .05 .01
1738 1.5 e .02 .02 .03
1740 3.0 e .01 .01 .05
1742 5.0 e .01 .00 .03
1744 12 e .00 .00 .03
1746 30 .00 .00 .02
1748 43 .00 .01 .02
1750 52 .00 .00 .01
1752 60 .00 .00 .00
1754 65 .00 .00 .00
1756 67 .00 .00 .00
1758 69 .00 .00 .00
1800 68 .00 .00 .01
1802 66 .00 .00 .00
1804 62 .00 .00 .00
1806 55 .00 .00 .00
1808 46 .00 .00 .00
1810 34 .00 .00 .00
1812 24 .00 .00 .00
1814 15 .00 .00 .00
1816 13 .00 .00 .00
1818 9.0 e .00 .00 .00
1820 7.0 e .00 .00 .00
1822 5.5 e .00 .00 .00
1824 5.0 e .00 .00 .00
1832 4.5 e .00 .00 .00
1836 L.o e .00 .00 .00
1840 3.8 e .00 .00 .00
1844 3.5 e .00 .00 .00
1858 3.3 e .00 .00 .00
1902 3.0 e .00 .00 .00
1906 2.8 e .00 .00 .00
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Table 7.--Rainfall-runoff data, July 25, 1976, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1910 2.5 e 0.00 0.00 0.00
1924 2.3 e .00 .00 .00
1928 2.0 e .00 .00 .00
1932 1.8 e .00 .00 .00
1936 1.5 e .00 .00 .00
1948 1.2 e .00 .00 .00
1952 1.0 e .00 .00 .00
2006 .80 e .00 .00 .00
2018 .70 e .00 .00 .00
2022 .60 e .00 .00 .00
2026 .50 e .00 .00 .00
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Table 8.--Rainfall-runoff data, August 1, 1976, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 4 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft®/s Gage 1 Gage 2 Gage 3
0150 0.00 e 0.00 0.01 0.02
0154 .00 e .02 .01 .02
0158 .00 e .01 .03 .01
0202 .05 e .01 .01 .02
0206 .27 e .02 .02 .01
0210 1.1 e .02 .01 .01
0214 3.3 e .00 .01 .01
0218 7.8 e .01 .01 .00
0222 12 e .01 .01 .00
0226 16 e .01 .01 .02
0230 17 e .01 .01 .01
0234 17 e .01 .01 .01
0238 18 e .02 .01 .02
0242 19 e .01 .02 .01
0246 20 e .02 .02 .02
0250 24 e .01 .01 .01
0254 27 e .01 .01 .01
0258 29 e .01 .01 .01
0302 30 e .01 .00 .01
0306 29 e .00 .01 .00
0310 26 e .01 .00 .01
0314 23 e .00 .01 .00
0318 21 e .01 .00 .00
0322 18 e .00 .00 .00
0326 17 e .00 .00 .00
0330 15 e .00 .01 .01
0334 14 e .00 .00 .00
0338 12 e .00 .00 .00
0342 11 e .00 .00 .00
0346 9.7 e .00 .00 .00
0350 8.9 e .00 .00 .00
0354 8.1 e .00 .00 .00
0358 7.2 e .00 .00 .00
0402 6.3 e .00 .00 .00
0406 5.5 e .00 .00 .00
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Table 8.--Rainfall-runoff data, August 1, 1976, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
0410 4.8 e .00 .00 .00
0414 3.6 e .00 .00 .00
0418 3.2 e .00 .00 .00
0422 2.8 e .00 .00 .00
0426 2.8 e .00 .00 .00
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Table 9.--Rainfall-runoff data, September 7, 1976, for
station 06710200 Big Dry (Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 2 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge, Gage 1 Gage 2 Gage 3

Time in ft3/s

1502 0.00 e 0.00 0.00 0.05
1504 .00 e .01 .00 .06
1506 .00 e .00 .00 .03
1508 .00 e .00 .00 .03
1510 .20 e .00 .00 .02
1512 .50 e .00 .00 .02
1514 .80 e .00 .00 .03
1516 1.2 e .01 .03 .03
1518 2.0 e .03 .04 .02
1520 3.0 e .01 .02 .0k
1522 5.0 e .02 .03 .01
1524 8.0 e .03 .02 .01
1526 10 e .01 .01 .00
1528 12 .00 .01 .00
1530 21 .00 .00 .00
1532 29 .00 .00 .00
1534 34 .01 .00 .00
1536 38 .00 .01 .01
1538 41 .01 .00 .00
1540 L1 .01 .00 .00
1542 4o .00 .00 .00
1544 35 .00 .00 .00
1546 28 .00 .00 .00
1548 21 .00 .00 .00
1550 15 .00 .01 .01
1552 11 .00 .00 .00
1554 8.0 e .00 .00 .00
1556 7.5 e .01 .00 .01
1558 7.0 e .01 .01 .00
1600 6.5 e .00 .00 .00
1602 6.0 e .02 .00 .01
1604 5.8 e .03 .04 .02
1606 6.5 e .03 .02 .02
1608 7.0 e .03 .02 .01
1610 7.5 e .02 .03 .02
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Table 9.--Rainfall-runoff data, September 7, 1976, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1612 8.0 e 0.01 0.03 0.03
1614 10 e .02 .02 .02
1616 12 .01 .02 .02
1618 20 .01 .02 .02
1620 26 .02 .02 .01
1622 32 .01 .01 .01
1624 37 .01 .01 .01
1626 L2 .01 .00 .00
1628 L6 .00 .01 .01
1630 50 .01 .00 .00
1632 52 .00 .00 .00
1634 52 .00 .01 .01
1636 51 .01 .00 .01
1638 L8 .02 .01 .00
1640 Ly .01 .00 .00
1642 38 .01 .01 .01
1644 31 .00 .01 .01
1646 25 .00 .00 .00
1648 20 .01 .00 .00
1650 17 .00 .00 .00
1652 17 .00 .00 .00
1654 17 .00 .00 .00
1656 17 .00 .00 .00
1658 16 .00 .00 .00
1700 15 .00 .00 .00
1702 14 .00 .00 .00
1704 12 .00 .00 .00
1706 10 e .00 .00 .00
1708 9.0 e .00 .00 .00
1710 8.0 e .00 .00 .00
1712 7.0 e .00 .00 .00
1714 6.0 e .00 .00 .00
1716 5.0 e .00 .00 .00
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Table 10.--Rainfall-runoff data, April 15, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge, Gage 1 Gage 2 Gage 3

Time in ft¥/s

0420 0.0 e 0.01 0.01 0.00
0L25 .30 e .01 .01 .01
0430 .60 e .00 .00 .00
0435 1.2 e .00 .01 .00
oLy 2.0 e .01 .01 .00
obkhs 2.5 e .00 .00 .01
0450 3.0 .00 .00 .00
0L55 2.5 e .01 .01 .00
0500 2.5 e .01 .00 .01
0505 2.5 e .01 .01 .00
0510 2.5 e .01 .02 .02
0515 3.0 .01 .01 .01
0520 3.8 .01 .01 .01
0525 6.8 .01 .01 .01
0530 8.5 .01 .01 .01
0535 8.7 .02 .02 .02
0540 8.3 .01 .01 .01
0545 9.1 .01 .02 .02
0550 9.8 .01 .01 .01
0555 14 .01 .01 .01
0600 14 .01 .01 .01
0605 13 .01 .01 .02
0610 14 .02 .02 .01
0615 14 .01 .01 .01
0620 19 .02 .01 .01
0625 22 .01 .01 .01
0630 20 .01 .02 .02
0635 21 .02 .02 .02
0640 25 .02 .02 .01
0645 27 .02 .01 .01
0650 29 .00 .01 .02
0655 28 .01 .01 .01
0700 25 .01 .02 .02
0705 22 .02 .01 .01
0710 21 .01 .01 .01
0715 25 .00 .01 .01
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Table 10.--Rainfall-runoff data, April 15, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
0720 23 0.01 0.00 0.00
0725 21 .00 .01 .00
0730 17 .01 .00 .01
0735 12 .01 .01 .01
0740 1 .01 .01 .01
0745 11 .01 .01 .00
0750 12 .01 .01 .01
0755 12 .00 .01 .01
0800 12 .01 .01 .00
0805 14 .01 .01 .01
0810 1 .02 .01 .01
0815 12 .01 .02 .01
0820 14 .02 .01 .01
0825 18 .02 .02 .02
0830 19 .01 .02 .01
0835 22 .01 .02 .01
0840 24 .02 .01 .02
0845 26 .02 .02 .01
0850 28 .01 .02 .02
0855 28 .01 .02 .01
0900 27 .02 .01 .02
0905 30 .01 .02 .01
0910 31 .02 .02 .02
0915 33 .01 .01 .02
0920 32 .01 .01 .01
0925 30 .01 .01 .01
0930 30 .01 .01 .00
0935 28 .01 .01 .01
0940 26 .01 .00 .01
0945 24 .00 .01 .00
0950 21 .00 .00 .00
0955 17 .01 .00 .00
1000 13 .00 .01 .01
1005 11 .00 .00 .00
1010 9.5 .00 .00 .01
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Table 10.--Rainfall-runoff data, April 15, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfaii, in inches

Time D;§°2i§§§’ Gage 1 Gage 2 Gage 3
1015 7.7 0.01 0.00 0.00
1020 7.4 .00 .00 .00
1025 6.9 .00 .01 .00
1030 6.8 .00 .00 .00
1035 5.8 .00 .00 .00
1040 5.3 .00 .00 .00
1045 5.0 .00 .00 .01
1050 L.6 .00 .01 .00
1055 L. 4 .01 .00 .01
1100 L.6 .00 .00 .00
1105 4.5 .00 .01 .00
1110 L.7 .00 .00 .00
1115 L.g .00 .00 .00
1120 L.6 .00 .00 .00
1125 L. 4 .01 .00 .00
1130 3.9 .00 .00 .01
1135 3.8 .00 .00 .00
1140 3.6 .00 .00 .00
1145 3.5 .00 .00 .00
1150 3.3 .00 .00 .00
1155 3.2 .00 .00 .00
1200 3.0 .00 .00 .00
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Table 11.--Rainfall-runoff data, April 18, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Time D;§C2i§3§’ Gage 1 Gage 2 Gage 3
1445 0.00 e 0.00 0.01 0.00
1450 .00 e .01 .01 .00
1455 .30 e .01 .00 .00
1500 .60 e .01 .02 .01
1505 1.0 e .01 .02 .00
1510 2.0 e .01 .01 .01
1515 3.0 .00 .00 .01
1520 3.8 .00 .00 .00
1525 3.3 .00 .00 .01
1530 3.6 .00 .01 .00
1535 3.2 .01 .00 .00
1540 2.7 e .00 .00 .00
1545 2.5 e .00 .00 .00
1550 2.4 e .00 .00 .00
1555 2.0 e .00 .00 .00
1600 2.0 e .00 .00 .00
1605 1.9 e .00 .00 .00
1610 1.8 e .00 .00 .00
1615 1.7 e .00 .00 .01
1620 1.6 e .00 .01 .00
1625 1.5 e .00 .00 .00
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Table 12.--Rainfall-runoff data, April 19, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Time D;;C?igsz’ Gage 1 Gage 2 Gage 3
1435 0.00 e 0.01 0.00 0.00
1440 .00 e .00 .01 .01
1445 .00 e .01 .00 .00
1450 .00 e .00 .01 .00
1455 .00 e .01 .00 .00
1500 .00 e .00 .00 .01
1505 .20 e .00 .01 .00
1510 .50 e .00 .00 .00
1515 .80 e .01 .00 .00
1520 1.0 e .01 .01 .01
1525 2.0 e .01 .01 .01
1530 3.0 e .01 .01 .01
1535 3.4 .01 .02 .01
1540 3.6 .01 .01 .02
1545 5.5 .01 .01 .01
1550 7.7 .02 .02 .01
1555 10 .01 .01 .01
1600 12 .01 .01 .01
1605 13 .02 .01 .01
1610 13 .00 .01 .01
1615 11 .01 .01 .00
1620 8.3 .01 .00 .01
1625 6.5 .00 .01 .01
1630 5.5 .01 .01 .01
1635 5.1 .01 .01 .00
1640 5.2 .01 .01 .01
1645 5.2 .01 .00 .01
1650 6.3 .00 .01 .01
1655 7.1 .01 .01 .01
1700 8.1 .01 .01 .01
1705 7.7 .01 .01 .00
1710 8.3 .02 .01 .01
1715 9.1 .00 .01 .01
1720 9.8 .01 .01 .01
1725 12 .01 .01 .01
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Table 12.--Rainfall-runoff data, April 19, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Time D;i°?i§3§’ Gage 1 Gage 2 Gage 3
1730 11 0.01 0.00 0.00
1735 9.8 .01 .01 .01
1740 11 .01 .01 .01
1745 14 .01 .01 .01
1750 12 .00 .01 .00
1755 13 .01 .00 .00
1800 11 .01 .00 .01
1805 9.5 .00 .01 .00
1810 7.9 .00 .00 .01
1815 6.8 .00 .01 .00
1820 6.3 .01 .00 .00
1825 5.5 .00 .00 .00
1830 5.2 .00 .01 .01
1835 4.9 .01 .00 .00
1840 4,6 .00 .01 .01
1845 4.8 .01 .00 .00
1850 4.8 .01 .01 .01
1855 5.1 .01 .01 .00
1900 5.5 .01 .00 .01
1905 6.0 .00 .01 .00
1910 6.2 .01 .00 .01
1915 6.3 .00 .01 .00
1920 6.6 .01 .00 .00
1925 6.2 .00 .01 .01
1930 5.6 .00 .00 .00
1935 5.3 .01 .01 .00
1940 4.8 .00 .00 .00
1945 4.5 .00 .00 .01
1950 4,3 .01 .01 .00
1955 4.5 .00 .00 .00
2000 4,2 .00 .00 .01
2005 L1 .00 .00 .00
2010 3.8 .00 .01 .00
2015 3.8 .01 .00 .00
2020 3.7 .00 .00 .01
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Table 12.--Rainfall-runoff data, April 19, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Discharge, Gage 1 Gage 2 Gage 3

Time in ft¥/s

2025 3.6 0.00 0.00 0.00
2030 3.5 .01 .01 .00
2035 3.5 .00 .00 .00
2040 3.3 .00 .00 .00
2045 3.1 .00 .00 .01
2050 3.0 .01 .01 .00
2055 3.0 .00 .00 .00
2100 3.1 .01 .00 .00
2105 3.4 .00 .01 .01
2110 3.5 .01 .00 .00
2115 3.8 .00 .01 .01
2120 4.0 .01 .00 .00
2125 4,0 .00 .00 .00
2130 L.o .00 .01 .00
2135 L. .01 .00 .01
2140 3.9 .00 .00 .00
2145 3.9 .01 .01 .00
2150 3.8 .00 .00 .01
2155 4.0 .01 .00 .00
2200 4.0 .00 .00 .00
2205 4.2 .01 .01 .01
2210 L. 4 .00 .00 .00
2215 4.3 .00 .01 .00
2220 4.3 .01 .00 .00
2225 4.3 .00 .00 .01
2230 L 1 .00 .00 .00
2235 3.9 .00 .00 .00
2240 4.0 .00 .00 .00
2245 3.9 .00 .00 .00
2250 3.9 .00 .00 .00
2255 3.8 .00 .00 .00
2300 3.7 .00 .00 .00
2305 3.6 .00 .00 .00
2310 3.3 .00 .00 .00
2315 3.2 .00 .00 .00
2320 3.2 .00 .00 .00
2325 3.0 .00 .00 .00
2330 2.8 .00 .00 .00
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Table 13.--Rainfall-runoff data, June 11, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1455 0.00 e 0.03 0.01 Not working
1500 2.0 e .06 .03 Do.
1505 3.0 e .09 .03 Do.
1510 12 .04 .10 Do.
1515 30 .02 .08 Do.
1520 48 .01 .05 Do.
1525 61 .01 .01 Do.
1530 81 .04 .04 Do.
1535 91 .05 .05 Do.
1540 96 .02 .02 Do.
1545 90 .01 .01 Do.
1550 76 .01 .01 Do.
1555 60 .00 .00 Do.
1600 57 .00 .00 Do.
1605 Ly .00 .00 Do.
1610 29 .00 .00 Do.
1615 21 .00 .00 Do.
1620 12 .00 .00 Do.
1625 9.1 .00 .00 Do.
1630 .0 .00 .00 Do.
1635 5.5 .00 .00 Do.
1640 5.0 .00 .00 Do.
1645 4.6 .00 .00 Do.
1650 4 1 .00 .00 Do.
1655 k.o .00 .00 Do.
1700 3.9 .00 .00 Do.
1705 3.5 .00 .00 Do.
1710 3.4 .00 .00 Do.
1715 3.0 .00 .00 Do.
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Rainfall-runoff data cbtained for the Lakewccd catchment area
are presented in tables 14 through 22. Prior to March 1977,
accurate measurements of runoff couid nct be cbtained because of
supercritical fiow in the storm drain, even though several different
methods for measuring runcff were used. In March 1977, a 90-degree
V-notch weir was installed in the storm drain that aliowed accurate
measurements of runoff to be made. The rainfall-runoff data
cbtained after March 1977 were used toc calibrate the Storm Water
Management Model 11 (Huber and others, 1975), which was then used to
estimate the vruncoff prior to March 1977. These estimates are

subject toc revision because of calibration refinement of the model.

31



Table 1h4.--Rainfall-runoff data, June 17, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1300 0.00 0.01 1335 2.0 e 0.00
1305 .00 .04 1340 5.5 e .00
1310 .02 e .0b 1350 3.2 e .00
1315 .25 e .03 1400 2.0 e .00
1320 1.3 e .02 1415 1.2 e .01
1325 3.3 e .02 1430 .88 e .00
1330 5.3 e .01 1500 .29 e .00

Table 15.--Rainfall-runoff data, July 19, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1755 0.00 0.03 1900 1.4 e 0.01
1800 .00 e .03 1905 1.2 e .01
1805 .06 e .05 1910 1.2 e .00
1810 .50 e .03 1915 1.4 e .00
1815 2.2 e .01 1920 1.6 e .00
1820 L6 e .00 1925 1.6 e .00
1825 6.2 e .01 1930 1.6 e .00
1830 5.3 e .00 1935 1.3 e .00
1835 3.9 e .00 1940 1.1 e .00
1840 3.0 e .00 1945 .85 e .00
1845 2.5 e .00 1950 .68 e .00
1850 2.1 e .01 1955 .56 e .00
1855 1.7 e .00 2000 .46 e .00
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Table 16.--Rainfall-runoff data, September 14, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
) time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1410 0.00 e 0.02 1500 2.5 e 0.00
1415 .00 e .02 1505 2.1 e .00
1420 .03 e .08 1510 1.9 e .00
1425 .37 e .01 1515 1.5 e .00
1430 2.0 e .01 1520 1.2 e .00
1435 4,5 e .01 1525 .94 e .00
1440 5.8 e .00 1530 .75 e .00
1445 5.0 e .01 1535 .61 e .00
1450 3.8 e .00 1540 .50 e .00
1455 3.0 e .00
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Table 17--Rainfall-runoff data, October 6, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1000 0.00 0.01 1220 1.2 e 0.01
1010 .00 e .01 1225 2.1 e .01
1020 .03 e .01 1230 3.0 e .00
1025 .06 e .01 1300 1.4 e .00
1030 .10 e .01 1320 .55 e .02
1035 .18 e .01 1325 .50 e .02
1040 .29 e .01 1330 .72 e .01
1045 47 e .02 1335 1.4 e .02
1050 .84 e .02 1340 2.3 e .02
1055 1.6 e .00 1345 3.4 e .01
1100 2.5 e .01 1350 L1 e .02
1105 3.1 e .00 1400 L5 e .01
1110 3.0 e .01 1410 3.4 e .01
1115 2.5 e .02 1115 2.8 e .00
1120 2.3 e .02 1420 2.4 e .00
1130 3.2 e .00 1430 2.2 e .00
1205 .97 e .01 1450 1.2 e .00
1210 .79 e .02 1500 .75 e .00
1215 .79 e .02 1530 .26 e .00
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Table 18.--Rainfall-runoff data, April 11, 1977, for station
06711635 lNorth Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1420 0.00 0.01 1545 2.0 0.02
1425 .00 .00 1550 2.6 .01
1430 .00 .01 1555 3.0 .00
1435 .10 .00 1600 3.4 .02
1440 .20 .00 1605 3.3 .00
1445 .30 .00 1610 2.9 .01
1450 .30 .00 1615 2.3 .00
1455 .30 .01 1620 1.7 .00
1500 .30 .01 1625 1.3 .00
1505 .35 .00 1630 1.0 .00
1510 .35 .00 1635 .80 .00
1515 4o .01 1640 .60 .00
1520 .60 .01 1645 b .00
1525 .70 .00 1650 .34 .00
1530 .80 .01 1655 .28 .00
1535 1.0 .01 1700 .23 .00
1540 1.4 .02 1705 .20 .00
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Table 19.--Rainfall-runoff data, April 12, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increments are 2 or 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1432 0.00 0.01 1606 2.3 0.01
1446 .00 .01 1608 2.3 .00
1500 .20 .00 1610 2.3 .00
1502 .26 .01 1612 2.4 .01
1504 .30 .00 1614 2.4 .00
1506 .32 .00 1616 2.5 .00
1508 .34 .01 1618 2.5 .01
1510 .38 .00 1620 2.4 .00
1512 Cbh .00 1622 2.4 .00
1514 .57 .01 1625 2.3 .01
1516 .73 .01 1630 2.3 .01
1518 1.2 .01 1635 2.4 .00
1520 1.7 .00 1640 2.3 .01
16522 2.4 .01 1645 2.2 .00
1524 3.0 .00 1650 2.1 .00
1526 3.4 .00 1655 2.0 .00
1528 3.5 .01 1700 1.9 .01
1530 3.3 .00 1705 1.7 .00
1532 3.0 .00 1710 1.5 .00
1534 3.0 .01 1715 1.4 .01
1536 2.8 .00 1720 1.3 .00
1538 2.6 .01 1725 1.4 .01
1540 2.4 .00 1730 1.5 .00
1542 2.3 .01 1735 1.4 .00
1544 2.3 .00 1740 1.3 .00
1546 2.3 .01 1745 1.2 .00
1548 2.4 .00 1750 1.0 .01
1550 2.5 .01 1755 .93 .00
1552 2.6 .00 1800 .77 .00
1554 2.6 .00 1805 .65 .00
1556 2.6 .00 1810 .54 .00
1558 2.6 .01 1815 b9 .00
1600 2.5 .00 1820 b2 .00
1602 2.4 .01 1825 .36 .00
1604 2.4 .00 1830 .34 .00
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Table 19.--Rainfall-runoff data, April 12, 1977, for station 06711635
North Avenue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1835 0.30 0.00 1945 0.08 0.00
1840 .26 .00 1950 .08 .00
1845 .24 .00 1955 .08 .00
1850 .21 .00 2000 .07 .00
1855 .19 .00 2005 .07 .00
1900 .18 .00 2010 .06 .00
1905 .16 .00 2015 .06 .00
1910 .15 .00 2020 .05 .00
1915 14 .00 2025 .05 .00
1920 12 .00 2030 .05 .00
1925 .11 .00 2035 .05 .00
1930 .10 .00 2040 .05 .00
1935 .10 .00 2045 .04 .00
1940 .09 .00
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Table 20.--Ratnfall-runoff data, April 15, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
0010 0.01 0.01 0305 0.70 0.02
0015 .01 .00 0310 1.0 .00
0020 .01 .01 0315 1.8 .00
0025 .01 .01 0320 1.5 .00
0030 .24 .00 0325 1.1 .00
0035 .96 .00 0330 .93 .01
0040 1.0 .01 0335 .70 .00
0045 .83 .00 0340 .54 .00
0050 .67 .00 0345 by .00
0055 .77 .00 0350 .40 .01
0100 .70 .00 0355 .bo .00
0105 .65 .01 0400 ) .00
0110 .60 .00 0405 ) .00
0115 .52 .00 o410 .38 .00
0120 47 .00 0415 .36 .00
0125 42 .00 0420 .34 .00
0130 .36 .00 0425 .32 .01
0135 .32 .00 0430 .32 .00
0140 .28 .00 0435 .30 .00
0145 .23 .00 0440 .30 .00
0150 .20 .00 0L4s5 .30 .01
0155 .18 .00 0450 .34 .00
0200 .15 .00 0455 .40 .00
0205 .12 .00 0500 b9 .01
0210 11 .00 0505 .57 .00
0215 .10 .00 0510 .62 .01
0220 .09 .00 0515 .70 .00
0225 .08 .00 0520 .90 .00
0230 .07 .00 0525 1.1 .01
0235 .06 .00 0530 1.2 .00
0240 .06 .01 0535 1.2 .01
0245 .05 .01 0540 1.2 .00
0250 .05 .00 0545 1.3 .01
0255 .24 .00 0550 1.4 .01
0300 .57 .00 0555 1.4 .01
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Table 20.--Rainfall-runoff data, April 156, 1977, for station 06711635
North Avenue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches

0600 1.4 0.00 0755 3.8 0.01
0605 1.5 .01 0800 3.7 .01
0610 1.5 .01 0805 3.3 .01
0615 1.6 .01 0810 3.0 .00
0620 1.8 .01 0815 2.8 .01
0625 2.0 .01 0820 2.7 .01
0630 2.2 .01 0825 2.7 .01
0635 2.4 .01 0830 2.8 .01
0640 2.6 .02 0835 2.8 .01
0645 2.8 .01 0840 2.8 .01
0650 3.0 .01 0845 2.6 .01
0655 3.3 .02 0850 2.6 .01
0700 3.6 .01 0855 2.8 .01
0705 3.6 .01 0900 3.0 .02
0710 3.9 .02 0905 3.2 .01
0715 3.9 .02 0910 3.3 .01
0720 4.1 .01 0915 3.6 .01
0725 4.3 .02 0920 3.6 .02
0730 4.3 .01 0925 3.8 .01
0735 3.9 .01 0930 3.9 .01
0740 3.8 .01 0935 3.9 .01
0745 3.6 .01 0940 3.9 .01
0750 3.8 .01
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Table 21.--Rainfall-runoff data, April 19-20, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1340 0.01 0.01 1640 2.5 0.01
1350 .01 .01 1645 2.4 .01
1355 .01 .01 1650 2.4 .01
1400 .54 .01 1655 2.4 .00
1405 1.0 .00 1700 2.5 .01
1410 1.0 .01 1705 2.5 .01
1415 1.4 .00 1710 2.4 .00
1420 1.5 .01 1715 2.3 .01
1425 1.6 .01 1720 2.0 .00
1430 1.6 .01 1725 1.9 .01
1435 1.7 .01 1730 1.9 .00
1440 2.2 .01 1735 1.8 .00
1445 2.1 .01 1740 1.7 .01
1450 2.0 .02 1745 1.6 .00
1455 2.3 .01 1750 1.6 .01
1500 2.8 .01 1755 1.7 .01
1505 3.1 .01 1800 1.8 .00
1510 2.9 .01 1805 1.9 .01
1515 2.7 .02 1810 2.0 .01
1520 2.8 .01 1815 2.2 .01
1525 3.0 .02 1820 2.5 .01
1530 3.3 .01 1825 2.6 .01
1535 3.3 .01 1830 2.8 .01
1540 3.3 .02 1835 2.8 .01
1545 3.3 .00 1840 3.0 .01
1550 3.0 .01 1845 3.3 .01
1555 2.8 .01 1850 3.3 .01
1600 2.7 .01 1855 3.3 .01
1605 2.6 .01 1900 3.3 .00
1610 2.6 .01 1905 3.1 .00
1615 2.5 .01 1910 2.8 .01
1620 2.6 .01 1915 2.8 .01
1625 2.8 .01 1920 2.7 .01
1630 2.8 .01 1925 2.5 .01
1635 2.6 .00 1930 2.3 .00
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Table 21.--Rainfall-runoff data, April 19-20, 1977, for station 06711635
North Avernue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1935 2.2 0.01 2230 0.96 0.00
1940 2.1 .00 2235 .96 .00
1945 2.2 .01 2240 .96 .00
1950 2.2 .01 2245 .96 .00
1955 2.3 .01 2250 .96 .00
2000 2.4 .00 2255 .96 .00
2005 2.4 .01 2300 .96 .00
2010 L .01 2305 .96 .00
2015 2.4 .00 2310 .93 .00
2020 2.3 .01 2315 .93 .00
2025 2.3 .01 2320 .93 .00
2030 2.3 .00 2325 1.2 .00
2035 2.3 .01 2330 1.2 .00
2040 2.3 .01 2335 1.3 .00
2045 2.4 .01 2340 1.2 .00
2050 2.5 .00 2345 1.3 .00
2055 2.6 .01 2350 1.4 .00
2100 2.4 .01 2355 1.5 .00
2105 2.4 .00 2400 1.6 .00
2110 2.6 .00 0005 1.7 .00
2115 2.9 .00 0010 1.9 .00
2120 2.8 .01 0015 1.9 .00
2125 2.5 .00 0020 1.9 .00
2130 1.9 .00 0025 1.9 .00
2135 1.6 .00 0030 1.8 .00
2140 1.4 .00 0035 1.7 .00
2145 1.2 .00 0040 1.6 .00
2150 1.1 .00 0045 1.5 .00
2155 1.1 .00 0050 1.5 .00
2200 1.0 .00 0055 1.4 .00
2205 1.0 .00 0100 1.3 .00
2210 1.0 .00 0105 1.2 .00
2215 1.0 .00 0110 1.2 .00
2220 1.0 .00 0115 1.1 .00
2225 .96 .00 0120 1.0 .00
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Table 21.--Rainfall-runoff data, April 19-20, 1977, for station 06711635
North Avenue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,

Time in ft3/s in inches Time in ft3/s in inches
0125 1.0 0.00 0345 0.57 0.00
0130 1.0 .00 0350 .54 .00
0135 1.0 .00 0355 .54 .00
0140 1.0 .00 0400 .52 .00
0145 1.0 .00 0405 .49 .00
0150 .96 .00 0410 .49 .00
0155 .96 .00 o415 47 .00
0200 .96 .00 0420 47 .00
0205 .96 .00 0425 b4 .00
0210 .93 .00 0430 .42 .00
0215 .93 .00 0435 .ho .00
0220 .90 .00 0440 .38 .00
0225 .90 .00 0L45 .38 .00
0230 .87 .00 0450 .36 .00
0235 .83 .00 0455 .36 .00
0240 .83 .00 0500 .34 .00
0245 .80 .00 0505 .34 .00
0250 .80 .00 0510 .32 .00
0255 77 .00 0515 .32 .00
0300 .73 .00 0520 .30 .00
0305 .70 .00 0525 .30 .00
0310 .67 .00 0530 .28 .00
0315 .67 .00 0535 .28 .00
0320 .65 .00 0540 .28 .00
0325 .65 .00 0545 .26 .00
0330 .65 .00 0550 .26 .00
0335 .60 .00 0555 .24 .00
0340 .60 .00
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Table 22.--Rainfall-runoff data, May 20, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments:
time increment is 2 minutes 1418 to 14b4h; 5 minutes 1445 to 2100]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft¥/s in inches
1418 0.01 0.01 1530 0.24 0.00
1430 .30 .01 1935 .02 .01
1432 44 .01 1945 .02 .02
1434 .57 .00 1950 12 .02
1436 .73 .00 1955 3.4 .01
1438 .90 .01 2000 3.2 .01
1440 1.1 .00 2005 2.3 .00
1442 1.2 .00 2010 1.5 .00
1444 1.3 .01 2015 1.4 .00
1445 1.2 .00 2020 1.1 .00
1450 1.0 .00 2025 .96 .00
1455 .83 .00 2030 i .00
1500 .67 .00 2035 .63 .00
1505 .65 .00 2040 .49 .00
1510 .54 .00 2045 4o .00
1515 42 .00 2050 .34 .00
1520 .36 .00 2055 .28 .00
1525 .30 .00 2100 .20 .00
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Rainfall-runoff data obtained for the Denver catchment area are
presented in tables 23 through 36. Prior to March 1977, accurate
measurements of runoff between about 40 cubic feet per second and
100 cubic feet per second could not be obtained at times bacause of
supercritical flow in the storm sewer. Estimated values of runoff
for these periods were determined by comparison with similar runoff
records without supercritical flow. These estimates are subject to
revision because of possible calibration of the Storm Water Manage-
ment Model |l (Huber and others, 1975). In March 1977, an energy
dissipator was installed ''upstream' from the V-notch weir which
reduced flow velocities through the weir to subcritical velocities

enabling accurate measurements of runoff.
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Table 23.--Rainfall-runoff data, April 29-30, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
2105 0.20 0.01 0.01 0.00
2110 .20 .00 .00 .00
2115 .20 .00 .00 .01
2120 .20 .01 .01 .00
2125 .20 .00 .00 .01
2130 .20 .01 .00 .00
2135 .20 .00 .01 .00
2140 .20 .01 .00 .01
2145 .20 .00 .01 .00
2150 .20 .00 .01 .00
2155 1.0 .01 .00 .01
2200 3.1 .01 .01 .01
2205 5.0 .00 .01 .01
2210 6.9 .01 .01 .01
2215 10 .01 .00 .01
2220 14 .01 .01 .01
2225 20 .00 .02 .01
2230 29 .01 .01 .01
2235 35 .01 .01 .01
2240 L2 .01 .01 .01
2245 48 e .01 .01 .01
2250 55 e .01 .01 .01
2255 60 e .01 .01 .00
2300 65 e .01 .00 .01
2305 68 e .01 .01 .00
2310 70 e .01 .01 .01
2315 68 e .00 .01 .01
2320 65 e .01 .00 .00
2325 63 e .00 .00 .00
2330 60 e .00 .00 .00
2335 55 e .00 .00 .00
2340 50 e .00 .01 .00
2345 Le e .00 .00 .00
2350 42 .01 .00 .00
2355 38 .00 .00 .00

L5



Table 23.--Rainfall-runoff data, April 29-30, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
2400 33 0.00 0.00 0.00
0005 29 .00 .00 .00
0010 25 .00 .00 .00
0015 23 .00 .00 .00
0020 21 .00 .00 .00
0025 20 .00 .00 .00
0030 18 .00 .00 .00
0035 17 .00 .00 .00
0040 15 .00 .00 .01
0045 13 .00 .00 .00
0050 12 .00 .00 .00
0055 11 .00 .00 .00
0100 10 .00 .00 .00
0105 10 .00 .00 .00
0110 9.0 .00 .00 .00
0115 9.0 .00 .00 .00
0120 8.0 .00 .00 .00
0125 7.0 .00 .00 .00
0130 5.9 .00 .00 .00
0135 5.5 .00 .00 .00
0140 5.1 .00 .00 .00
0145 4.8 .00 .00 .00
0150 4.3 .00 .00 .00
0155 k.0 .01 .01 .00
0200 3.5 .00 .00 .00
0205 3.1 .01 .01 .00
0210 3.0 .01 .01 .01
0215 2.8 .00 .01 .00
0220 3.0 .01 .00 .00
0225 3.5 .00 .00 .00
0230 3.0 .01 .01 .01
0235 3.1 .01 .00 .01
0240 3.5 .00 .01 .00
0245 3.5 .01 .00 .00
0250 3.8 .01 .01 .01
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Table 23.--Rainfall-runoff data, April 29-30, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,

Time in ft®/s Gage 1 Gage 2 Gage 3
0255 3.9 .01 .01 .00
0300 4.o .02 .00 .01
0305 L.2 .01 .01 .00
0310 4.5 .01 .01 .01
0315 4.5 .00 .00 .01
0320 4.2 .01 .01 .00
0325 4.2 .00 .01 .01
0330 4.0 .01 .00 .01
0335 4.3 .00 .01 .01
0340 4.3 .01 .01 .01
0345 4.5 .01 .01 .00
0350 h.9 .00 .00 .01
0355 4.5 .01 .01 .00
0400 4.5 .00 .01 .01
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Table 24.--Rainfall-runoff data, May 24, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1925 0.15 0.00 0.01 0.00
1930 .15 .01 .00 .00
2005 .16 .00 .00 .01
2035 .70 .00 .01 .00
2100 2.4 .00 .00 .00
2105 4.3 .00 .00 .00
2110 4.5 .00 .00 .00
2115 L.6 .00 .00 .00
2120 4.5 .00 .00 .00
2125 3.8 .00 .00 .00
2130 3.5 .00 .00 .00
2135 3.0 .00 .00 .00
2145 2.2 .00 .00 - .00
2155 1.7 .00 .00 .00
2205 1.3 .00 .00 .00
2215 1.2 .00 .00 .00
2225 .98 .00 .00 .00
2235 .84 .00 .00 .00
2245 .67 .00 .00 .00
2255 .57 .00 .00 .00
2305 .52 .00 .00 .00
2315 4L .00 .00 .00
2325 b2 .00 .00 .00
2335 .39 .00 .00 .00
2345 .39 .00 .00 .00
2355 .37 .00 .00 .00
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Table 25.--Rainfall-runoff data, May 25, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
0045 0.23 0.00 0.00 0.03
0050 .23 .03 .0h .06
0055 .23 .00 .01 .00
0100 1.6 .00 .00 .01
0105 6.5 .00 .00 .01
0110 3.9 .00 .00 .00
0115 6.7 .00 .00 .00
0120 5.1 .00 .00 .00
0125 1.8 .00 .00 .00
0130 11 .01 .01 .00
0135 25 .00 .00 .00
0140 43 .00 .00 .00
0145 34 .00 .00 .00
0150 26 .00 .00 .00
0155 22 .00 .00 .00
0200 20 .00 .00 .00
0205 18 .00 .00 .00
0210 16 .00 .00 .00
0215 14 .00 .00 .00
0220 12 .00 .00 .00
0225 11 .00 .00 .00
0230 10 .00 .00 .00
0235 8.9 .00 .00 .00
0240 8.0 .00 .00 .00
0245 7.0 .00 .00 .00
0300 4.7 .00 .00 .00
0400 1.9 .00 .00 .00
0535 1.0 .00 .00 .00
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Table 26.--Rainfall-runoff data, July 25-26, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfaii, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
2115 0. 31 0.00 0.00 0.00
2120 .31 .01 .00 .00
2125 .31 .02 .00 .01
2130 g .09 .02 .00
2135 6.3 .15 .12 .03
2140 32 .16 .09 .01
2145 42 .11 .09 .04
2150 50 " e .03 .08 .08
2155 65 e .03 .03 .03
2200 80 e .05 .06 .02
2205 95 e .01 .07 .04
2210 109 .00 .03 .07
2215 127 .00 .00 .01
2220 97 .01 .00 .01
2225 113 .01 .03 .01
2230 174 .00 .00 .01
2235 184 e .00 .00 .00
2240 197 e .00 .00 .00
2245 209 e .00 .00 .00
2250 163 e .00 .00 .00
2255 114 e .00 .00 .00
2300 83 e .00 .00 .00
2305 60 e .00 .00 .01
2310 42 .01 .01 .01
2315 34 .00 .00 .00
2320 30 .00 .00 .01
2325 25 .00 .00 .00
2330 22 .00 .00 .00
2335 20 .00 .00 .00
2340 19 .00 .00 .00
2345 20 .00 .00 .00
2350 21 .00 .00 .00
2355 21 .00 .00 .00
2400 19 .00 .00 .00
0005 17 .00 .00 .00
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Table 26.--Rainfall-runoff data, July 25-26, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
0010 17 0.00 0.00 0.00
0015 15 .00 .00 .00
0020 13 .00 .00 .00
0025 11 .00 .00 .00
0030 10 .01 .01 .00
0035 8.9 .01 .01 .00
0040 8.2 .00 .00 .00
0045 8.0 .00 .01 .00
0050 8.0 .00 .00 .01
0055 7.8 .00 .00 .00
0100 7.8 .00 .00 .00
0130 7.8 .00 .00 .00
0200 4.3 .00 .00 .00
0230 2.8 .00 .00 .00
0300 2.0 .00 .00 .00
0330 1.4 .00 .00 .00
0400 1.3 .00 .00 .00
0430 1.0 .00 .00 .00
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Table 27.--Rainfall-runoff data, August 1, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1450 0.24 0.01 0.00 0.00
1455 .24 .09 .06 .06
1500 12 .06 .21 .22
1505 19 .05 12 .06
1510 26 .07 .01 .01
1515 49 .02 .01 .00
1520 75 .02 .00 .00
1525 122 .01 .01 .00
1530 150 .00 .01 .00
1535 133 .01 .01 .01
1540 165 .00 .01 .02
1545 184 e .01 .02 .07
1550 163 e .03 .01 .03
1555 128 e .04 .00 .00
1600 111 e .04 .03 .00
1605 9% e .03 .01 .00
1610 83 e .00 .01 .00
1615 71 e .00 .01 .00
1620 60 e .01 .00 .00
1635 50 e .00 .00 .00
1640 4o e .00 .00 .00
1645 31 .00 .00 .00
1650 29 .00 .00 .00
1655 y .00 .00 .00
1700 21 .00 .00 .00
1705 18 .00 .00 .00
1710 16 .00 .00 .00
1715 14 .00 .00 .00
1720 12 .00 .00 .00
1725 11 .00 .00 .00
1730 9.8 .00 .00 .00
1735 8.4 .00 .00 .00
1740 7.8 .00 .00 .00
1745 6.5 .00 .00 .00
1750 5.9 .00 .00 .00
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Table 27.--Rainfall-runoff data, August 1, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1755 5.4 0.00 0.00 0.00
1800 4.9 .00 .00 .00
1805 4.5 .00 .00 .00
1810 3.9 .00 .00 .00
1815 3.8 .00 .00 .00
1820 3.3 .00 .00 .00
1825 3.1 .00 .00 .00
1830 2.9 .00 .00 .00
1835 2.7 .00 .00 .00
1840 2.5 .00 .00 .00
1845 2.4 .00 .00 .00
1850 2.1 .00 .00 .00
1855 2.0 .00 .00 .00
1900 1.9 .00 .00 .00
1905 1.8 .00 .00 .00
1910 1.7 .00 .00 .00
1915 1.6 .00 .00 .00
1920 1.5 .00 .00 .00
1925 1.5 .00 .00 .00
1930 1.5 .00 .00 .00
1935 1.4 .00 .00 .00
1940 1.4 .00 .00 .00
1945 1.3 .00 .00 .00
1950 1.2 .00 .00 .00
1955 1.2 .00 .00 .00
2000 1.1 .00 .00 .00
2005 1.0 .00 .00 .00
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Table 28.--Rainfall-runoff data, August 2, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1020 0.26 0.00 0.01 0.00
1155 1.1 .00 .00 .01
1200 .91 .00 .01 .01
1205 .98 .01 .02 .02
1210 1.1 .02 .02 .02
1215 1.4 .02 .03 .02
1220 4.5 .02 .01 .01
1225 12 .01 .01 .02
1230 40 .01 .01 .01
1232 50 e .00 .00 .00
1235 52 e .01 .01 .00
1240 55 e .01 .00 .01
1245 58 e .00 .01 .00
1250 55 e .00 .00 .00
1255 52 e .00 .00 .01
1300 47 e .00 .00 .02
1305 4g e .00 .01 .01
1310 L2 .01 .01 .01
1315 42 .01 .01 .00
1320 L2 .00 .00 .00
1325 42 .00 .00 .00
1330 43 e .01 .00 .00
1335 46 e .01 .00 .00
1340 40 .00 .00 .00
1345 38 .00 .00 .00
1350 26 .00 .00 .00
1355 26 .00 .00 .00
1400 21 .00 .00 .00
1405 19 .00 .00 .00
1410 17 .00 .00 .00
1415 13 .00 .00 .00
1420 13 .00 .00 .00
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Table 29.--Rainfall-runoff data, August 24, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
2030 0.40 0.06 0.00 0.00
2035 .65 .0k .10 .01
2040 1 .00 .02 .02
2045 18 .00 .00 .02
2050 29 .00 .00 .00
2055 35 .00 .00 .00
2100 42 .00 .00 .00
2105 42 .00 .00 .00
2110 38 .00 .00 .00
2115 33 .00 .00 .00
2120 32 .00 .00 .00
2125 30 .00 .00 .00
2130 25 .00 .00 .00
2140 17 .00 .00 .00
2150 12 .00 .00 .00
2200 8.9 .00 .00 .00
2215 5.3 .00 .00 .00
2230 3.3 .00 .00 .00
2245 2.3 .00 .00 .00
2300 1.5 .00 .00 .00
2315 1.2 .00 .00 .00
2330 .98 .00 .00 .00
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Table 30.--Rainfall-runoff data, October 6, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1025 0.28 0.00 0.01 0.01
1030 .28 .00 .00 .01
1040 .37 .01 .00 .00
1055 .37 .00 .01 .00
1100 .37 .00 .00 .01
1105 .37 .01 .01 .00
1110 .37 .01 .00 .01
1115 .46 .01 .02 .01
1120 1.0 .01 .01 .01
1125 11 .02 .03 .02
1130 18 .01 .02 .02
1135 25 .01 .01 .00
1140 73 .00 .00 .01
1145 101 .00 .00 .00
1150 163 .00 .00 .01
1155 156 .00 .01 .00
1200 149 .01 .01 .00
1205 71 .00 .00 .01
1210 60 .01 .01 .00
1215 52 .00 .01 .01
1220 4o .01 .01 .01
1225 34 .01 .0 .01
1230 35 .00 .01 .01
1235 36 .01 .01 .01
1240 42 .01 .01 .01
1245 L8 .01 .01 .01
1250 54 .00 .01 .01
1255 60 .01 .01 .01
1300 65 .00 .00 .02
1305 71 .00 .00 .00
1310 64 .00 .00 .00
1315 57 .00 .00 .00
1320 50 .00 .00 .00
1330 55 .00 .00 .00
1340 38 .00 .00 .00

56



Table 30.--Rainfall-runoff data, October 6, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1350 27 0.00 0.00 0.00
1405 14 .00 .00 .00
1420 11 .00 .00 .00
1435 7.4 .00 .00 .00
1450 4.8 .00 .00 .00
1515 2.6 .00 .00 .00
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Table 31.--Rainfall-runoff data, May 20, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1450 0.7h 0.01 0.02 0.02
1455 .70 .00 .04 .02
1500 .67 .00 .02 .02
1505 .70 .01 .00 .00
1510 L, 2 .00 .01 .01
1515 84 .00 .00 .00
1520 99 .00 .00 .01
1525 94 .00 .00 .00
1530 76 .00 .00 .00
1535 56 .00 .00 .00
1540 4g .00 .00 .00
1545 36 .00 .00 .00
1550 32 .00 .00 .00
1555 25 .00 .00 .00
1600 21 .00 .00 .00
1605 18 .00 .00 .00
1610 15 .00 .00 .00
1615 13 .00 .00 .00
1620 11 .00 .00 .00
1625 9.3 .00 .00 .00
1630 8.0 .00 .00 .00
1635 6.5 .00 .00 .00
1640 5.4 .00 .00 .00
1645 L.6 .00 .00 .00
1650 3.9 .00 .00 .00
1655 3.3 .00 .00 .00
1700 2.9 .00 .00 .00
1705 2.4 .00 .00 .00
1710 2.1 .00 .00 .00
1715 1.8 .00 .00 .00
1720 1.6 .00 .00 .00
1725 1.4 .00 .00 .00
1730 1.3 .00 .00 .00
1735 1.2 .00 .00 .00
1740 1.1 .00 .00 .00
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Table 32.--Rainfall-runoff data, May 28, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
800 0.12 0.01 0.00 0.01
805 12 .00 .01 .02
850 1.8 .00 .00 .00
855 8.2 .00 .00 .00
900 7.4 .00 .00 .00
905 6.1 .00 .00 .00
910 4,8 .00 .00 .00
915 3.9 .00 .00 .00
920 3.1 .00 .00 .00
925 2.7 .00 .00 .00
930 2.3 .00 .00 .00
935 2.0 .00 .00 .00
940 1.7 .00 .00 .00
945 1.4 .00 .00 .00
950 1.2 .00 .00 .00
955 1.1 .00 .00 .00
1000 .98 .00 .00 .00
1010 .74 .00 .01 .00
1020 .62 .00 .00 .01
1130 .54 .00 .00 .01
1135 .49 .01 .00 .00
1140 .Lh .00 .00 .01
1145 42 .00 .01 .01

1150 .39 .00 .00 .01
1155 .35 .00 .01 .01

1200 .33 .01 .01 .00
1205 .33 .02 .02 .01
1210 .57 .00 .01 .01

1215 2.7 .02 .01 .00

1220 36 .00 .00 .00

1225 L7 .01 .01 .00

1230 52 .00 .00 .00

1235 43 .01 .00 .00
1240 4o .00 .00 .01

1245 33 .00 .00 .00
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Table 32.--Rainfall-runoff data, May 28, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1250 29 0.00 0.00 0.00
1255 25 .00 .00 .00
1300 21 .00 .00 .00
1305 19 .00 .00 .00
1310 16 .00 .00 .00
1315 14 .00 .00 .00
1320 13 .00 .00 .00
1325 11 .00 .00 .00
1330 9.3 .00 .00 .00
1335 8.0 .00 .00 .00
1340 7.0 .00 .00 .00
1345 5.7 .00 .00 .00
1350 4.9 .00 .00 .00
1355 4.2 .00 .00 .00
1400 3.6 .00 .00 .00
1405 3.0 .00 .00 .00
1410 2.7 .00 .00 .00
1415 2.2 .00 .00 .00
1420 2.0 .00 .00 .00
1425 1.7 .00 .00 .00
1430 1.5 .00 .00 .00
1435 1.4 .00 .00 .00
1440 1.2 .00 .00 .00
1445 1.1 .00 .00 .00
1635 .26 .00 .00 .00
1640 .26 .01 .00 .00
1645 .25 .00 .01 .00
1750 .23 .02 .00 .00
1755 .24 .01 .00 .00
1800 .26 .01 .00 .00
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Table 33.--Rainfall-runoff data, June 5-6, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
2225 0.18 0.00 0.00 0.01
2245 .17 .01 .00 .01
2250 .16 .00 .04 .01
2255 .15 .01 .03 .00
2300 .16 .02 .01 .01
2305 .28 .01 .01 .00
2310 1.9 .00 .00 .01
2315 36 .00 .01 .00
2320 37 .00 .00 .01
2325 33 .00 .01 .01
2330 28 .01 .01 .02
2335 26 .00 .00 .00
2340 28 .00 .00 .00
2345 35 .00 .00 .01
2350 45 .01 .01 .00
2355 50 .00 .00 .01
2400 54 .01 .01 .00
0005 L7 .01 .01 .01
0010 43 .02 .01 .00
0015 42 .00 .01 .01
0020 45 .00 .01 .00
0025 38 .01 .00 .00
0030 Lo .00 .00 .01
0035 55 .00 .00 .00
0040 38 .00 .00 .00
0045 37 .00 .00 .00
0050 32 .01 .01 .01
0055 28 .00 .01 .01
0100 24 .02 .01 .01
0105 23 .01 .01 .01
0110 22 .01 .01 .00
0115 26 .00 .01 .01
0120 38 .01 .01 .00
0125 48 .00 .00 .01
0130 47 .01 .01 .01
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Table 33.--Rainfall-runoff data, June 5-6, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
0135 50 0.01 0.01 0.01
0140 L2 .01 .01 .01
0145 Lo .00 .01 .00
0150 L8 .01 .00 .00
0155 L9 .00 .00 .01
0200 Lo .00 .01 .00
0205 48 .01 .00 .01
0210 L2 .00 .00 .00
0215 37 .00 .01 .00
0220 34 .00 .00 .00
0225 32 .00 .00 .00
0230 30 .00 .00 .00
0235 28 .00 .00 .00
0240 24 .00 .00 .00
0245 21 .01 .00 .00
0250 19 .00 .00 .00
0255 16 .00 .00 .00
0300 14 .00 .00 .00
0305 12 .00 .00 .00
0310 10 .00 .00 .00
0315 8.9 .00 .00 .00
0320 7.8 .00 .00 .00
0325 6.5 .00 .00 .00
0330 6.6 .00 .00 .00
0335 4.6 .00 .00 .00
0340 4.1 .00 .00 .00
0345 3.6 .00 .00 .00
0350 3.0 .00 .00 .00
0355 2.8 .00 .00 .00
0400 2.4 .00 .00 .00
0405 2.0 .00 .00 .00
ok1o0 1.8 .00 .00 .00
ok15 1.6 .00 .00 .00
0420 1.5 .00 .00 .00
0425 1.4 .00 .00 .00
0430 1.3 .00 .00 .00
0435 1.2 .00 .00 .00
ohko 1.1 .00 .00 .00
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Table 34.--Rainfall-runoff data, June 6, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified timeincrements;
time increment is 5 minutes]

Rainfall, in inches

Discharge,
Time in ft¥/s Gage 1 Gage 2 Gage 3
1440 0.13 0.02 0.01 0.01
1445 .13 .0k .01 .00
1450 .18 .02 .00 .01
1500 1.8 .00 .00 .00
1505 3.6 .00 .01 .00
1510 14 .00 .00 .01
1515 14 .00 .00 .00
1520 14 .00 .01 .00
1525 13 .00 .00 .00
1530 12 .00 . .00 .00
1535 12 .00 .00 .01
1540 11 .00 .00 .00
1545 11 .00 .00 .00
1550 11 .01 .00 .01
1555 11 .00 .00 .00
1600 11 .00 .00 .00
1605 10 .01 .00 .00
1610 9.1 .00 .00 .00
1615 8.9 .00 .01 .00
1620 8.7 .00 .00 .00
1625 8.9 .00 .00 .01
1630 9.3 .00 .02 .09
1635 9.3 .00 .01 .00
1640 9.3 .01 .00 .00
1645 9.5 .00 .01 .00
1650 9.8 .00 .00 .00
1655 10 .00 .00 .00
1700 10 .00 .00 .00
1705 11 .00 .00 .01
1710 12 .00 .01 .00
1715 12 .00 .00 .00
1720 11 .00 .00 .01
1725 11 .00 .00 .00
1730 10 .00 .00 .00
1735 10 .00 .00 .00
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Table 34.--Rainfall-runoff data, June 6, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1740 10 0.00 0.00 0.00
1745 12 .00 .00 .00
1750 14 .00 .00 .00
1755 15 .00 .00 .00
1800 15 .00 .00 .00
1805 15 .00 .00 .00
1810 13 .00 .00 .00
1815 12 .00 .00 .00
1820 10 .00 .00 .00
1825 8.9 .00 .00 .00
1830 7.6 .00 .00 .00
1835 6.3 .00 .00 .00
1840 5.3 .00 .00 .00
1845 4.3 .00 .00 .00
1850 3.7 .00 .00 .00
1855 3.1 .00 .00 .00
1900 2.8 .00 .00 .00
1905 2.4 .00 .00 .00
1910 2.0 .00 .00 .00
1915 1.8 .00 .00 .00
1920 1.5 .00 .00 .00
1925 1.3 .00 .00 .00
1930 1.2 .00 .00 .00
1935 1.1 .00 .00 .00
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Table 35.-~Rainfall-runoff data, June 19, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfali, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
0435 0.08 0.00 0.00 0.01
0h44s .08 .00 .01 .00
0455 .08 .01 .00 .01
0500 .08 .01 .01 .00
0510 .10 .01 .01 .00
0515 .18 .01 .00 .00
0520 .37 .00 .01 .00
0530 2.3 .01 .00 .01
0535 12 .00 .00 .00
0540 13 .00 .00 .00
0545 13 .01 .01 .01
0550 1h .00 .00 .00
0555 13 .00 .00 .00
0600 13 .00 .00 .00
0605 13 .00 .00 .00
0610 13 .00 .01 .01
0615 13 .01 .00 .00
0620 14 .00 .00 .01
0625 13 .00 .01 .00
0630 13 .00 .00 .00
0635 13 .00 .00 .00
0640 13 .00 .00 .00
0645 14 .01 .00 .00
0650 15 .00 .00 .04
0655 15 .00 .01 .02
0700 15 .01 .01 .01
0705 1h .01 .01 .00
0710 14 .01 .01 .01
0715 23 .01 .01 .00
0720 49 .01 .01 .00
0725 53 .00 .00 .00
0730 50 .01 .00 .01
0735 45 .00 .01 .00
0740 41 .00 .00 .00
0745 34 .01 .02 .01
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Table 35.--Rainfall-runoff data, June 19, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,
Time in ft®/s Gage 1 Gage 2 Gage 3
0750 32 0.00 0.00 0.00
0755 30 .00 .01 .00
0800 30 .00 .00 .00
0805 30 .00 .00 .00
0810 31 .00 .00 .00
0815 30 .00 .00 .00
0820 28 .01 .00 .01
0825 24 .00 .01 .00
0830 21 .01 .00 .00
0835 19 .00 .00 .00
0840 17 .00 .00 .00
0845 16 .00 .01 .00
0850 15 .00 .00 .00
0855 15 .00 .00 .00
0900 16 .00 .00 .00
0905 16 .00 .00 .01
0910 15 .00 .00 .00
0915 13 .00 .00 .00
0920 12 .00 .00 .00
0925 10 .00 .00 .00
0930 9.1 .00 .00 .00
0935 8.0 .00 .00 .00
0940 6.7 .00 .00 .00
0945 5.7 .00 .00 .00
0950 4.9 .00 .00 .00
0955 L. 2 .00 .00 .00
1000 3.7 .00 .00 .00
1005 3.2 .00 .00 .00
1010 2.8 .00 .00 .00
1015 2.4 .00 .00 .00
1020 2.1 .00 .00 .00
1100 .88 .00 .00 .00
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Table 36.--Rainfall-ruroff data, July 5, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft¥/s Gage 1 Gage 2 Gage 3
1700 0.49 0.00 0.00 0.01
1705 .52 .02 .02 .00
1710 .95 .01 .04 .01
1715 27 .09 .0h .07
1720 59 .09 .03 .02
1725 79 .02 .01 .02
1730 168 .00 .01 .01
1735 183 .00 .00 .00
1740 183 .01 .01 .00
1745 139 .00 .00 .00
1750 103 .00 .00 .00
1755 68 .00 .00 .00
1800 51 .00 .00 .00
1805 36 .00 .00 .00
1810 28 .00 .00 .00
1815 23 .00 .00 .00
1820 18 .00 .00 .00
1825 15 .00 .00 .00
1830 13 .00 .00 .00
1835 11 .00 .00 .00
1840 8.7 .00 .00 .00
1845 7.2 .00 .00 .00
1850 6.1 .00 .00 .00
1855 L.9 .00 .00 .00
1900 4.1 .00 .00 .00
1905 3.5 .00 .00 .00
1910 3.0 .00 .00 .00
1915 2.6 .02 .02 .02
1920 2.5 .03 .03 .08
1925 13 .06 .06 .05
1930 28 .03 .02 .03
1935 59 .02 .01 .02
1940 160 .01 .02 .04
1945 170 .03 .00 .02
1950 153 .01 .01 .01
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Table 36.--Rainfall-runoff data, July 5, 1977, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1955 138 0.01 0.00 0.01
2000 127 .00 .01 .02
2005 123 .01 .01 .01
2010 111 .01 .01 .00
2015 83 .01 .00 .00
2020 66 .01 .00 .00
2025 70 .00 .00 .00
2030 64 .01 .01 .01
2035 59 .00 .00 .00
2040 45 .01 .00 .00
2045 36 .00 .01 .00
2050 34 .00 .00 .00
2055 29 .00 .00 .00
2100 26 .00 .00 .00
2105 23 .00 .00 .00
2110 20 .00 .00 .00
2115 18 .00 .00 .00
2120 15 .00 .00 .00
2125 13 .00 .00 .00
2130 12 .00 .00 .00
2135 10 .00 .00 .00
2140 8.9 .00 .00 .00
2145 7.6 .00 .00 .00
2150 6.5 .00 .00 .00
2155 5.6 .00 .00 .00
2200 4.8 .00 .00 .00
2205 4.1 .00 .00 .00
2210 3.6 .00 .00 .00
2215 3.1 .00 .00 .00
2220 2.9 .00 .00 .00
2225 2.5 .00 .00 .00
2230 2.3 .00 .00 .00
2320 .88 .00 .00 .00
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WATER-QUALITY DATA

Miscellaneous Samples

Miscellaneous samples were collected manually for chemical
analysis prior to February 1976, as described in the 'Approach"
section of this vreport. Results of the chemical analyses for the
Littleton catchment area are presented in table 37, for the Lakewood
catchment area in table 38, and for the Denver catchment area in

table 39.

Samples of Runoff from Snowmelt and Rainfall

After installation of the automated water-quality sampling
monitors in February 1976, samples of runoff for chemical analysis
were collected for selected runoff periods. Sample collection
usually started when runoff at the monitor sites began and continued
until runoff ceased or approached base flow. Samples collected
during March 1976 and from January through March 1977 are from

snowmelt runoff; all other samples are from rainfall runoff.
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TABLE 37.--MISCELLANEQUS WATER-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETON

[> indicates greater than)

WATEW QUALTTY DATAe CALFNDAR YFAR JANUARY 1975 TO HECFURER 1975

SPfw- ToTAL VOL.
CIFTC NONe NON=-
TNSTAN= CoN- ALKA~ FILT= FILT=
TANENUS DUCT= CARNN LINITY RICAR- CAR=- RARLF RAHRLE
TEMPEQw Nr§- ANCF PH DINNINE AS RONATF RONATE  RESIDHE  RESTIUE
TImE AT.RE CHARGE  (MICRD=- (cue) cacn3 (HCN ) (Cn3)
OATE (OFG C) (CFS) HHOS) (UNTTS) (MG/L) (MG/L) (MG/L) (MG/1) (MG/L) (MG/L)
vay
22400 2100 LY 15 60 B4 o2 30 37 0 - -
2Rsen 1300 10,0 1.0 190 7.1 - led - - ino 36
P9 e 1125 5.0 36 <50 6.7 - - - - 290 1)
JUN
[ P aa20 16.5 20 65 7.1 - - .- - 3A9 74
10eee 0910 9.0 Seh AL 6.8 - - - - LX) Fy
13090 10,5 3.0 1n5 7.0 - - - - 72 18
1310 - - - - - - - - - -
a5y 17.5 2n 110 - - - - - 42 10
U6y o - - - - - - .- - - -
134ce 0900 18,0 3.0 300 - - - - - w4 18
16000 1655 22,9 20 70 - - -—- - .- 218 32
16aes 1715 22.0 3.0 130 - - - -- - 3n0 48
SFP
1leee 0860 14,5 1.0 1R85 - - - -- - 58 18
acT
?3ees 135) 3.5 2.0 &0 - - - - - 70 4
NOV
094e0 1310 1.0 6.0 <50 - - - - - 12 2
TOTAL DIS~ nNis- NIS=- 1S~
TNTAL TOTAL KJEL= TOTAL SOLVED SOLVED SOL= SOLVED
TOTAL ORGANIC  AMMONIA DaHL NITRITE WNITRITE NRTHO- VED= ORT40-
NITRN- NITRD- NTTR0=- TOTAL TOTAL NITRN= o2LUS PLUS PHOS= PHOS = PANS-
GEN GFN GFN NITRITE NTT2ATE GEN NITRATE NITRATE PHATF PHNRUS PHNWUS
(N) (N) (n) (M) (M) Ny (N) (N) (P04) (3] (P)
DATE (MG/L) (MG/L) (MG/L) (M3/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
MAY
P2e00 - .- -- - - - - 25 49 - .16
PR.., 3.9 1.9 92 .15 .95 2.8 l.1 .- -- .26 -
2% ee 1.8 1.6 e10 .01 .32 1.5 .33 .- - .09 -
JUN
0R. .. 245 2.1 .20 .02 .23 2.3 «25 - - .23 -
10eee 1.0 75 J08 N1 15 <86 Y] - - 040 -
10400 86 167 .10 .02 27 57 .29 - - 47 -
106es - e - - - - - - - - -
AUG
13400 1.4 «75 .13 .06 .45 «A8 «S1 - - 71 .-
13440 -- .- -- - - - - - - - -
13400 1.9 .01 o1l .13 1.6 12 1,8 -- - WH1 -
14400 242 1ol 27 .05 .73 let 78 - - o10 -
1400e 2.4 1.5 .10 07 77 1.6 84 - - +10 -
SFP
1leee 3.3 1.1 «87 .10 1.2 2.0 1.3 - .- 28 -
ocrT
?3eee 2.2 1.8 W16 .03 .22 1.9 «25 - - 20 -
NOV
N% e le6 1.2 «09 N2 12 1.3 W16 - - 11 -
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NATE

MAY
22400
7“...
2% 40

JoN
nn..'
10400
10,00
10,4,

a6
13s0e
13eee
13,40
16,00
léees

SER
1leee

ner
2340

MOV
9.0

NATE

MaY
P2eee
28eee
P% e

JUN
NBeee
10,q0
10..00
10eae

AUG
13400
13.00
13...
1400
14000

SFP
1leea

ner
Plees

NOV
0900

nS-
SOL-
VED
LELY S I
CARANN
tcy
{MG/L)

11

5.5

NIS=~
SOLVED
CHL Y=
RINE
(cL?
(MG/L)

TABLE 37.--MISCELLANEDOUS WATER=-QUALITY DATA FOR STATION
BIG ORY CREEK TRIBUTARY AT LITTLETDN=-CONTINUED

06710200

WATFR Q)AL TTY DATA,

315
DEYNE D
o5aM]IC
CaNANK

{c)
(MG/L)

I1S=-
SHVED
SULFATFE

(S04)
(MG/L)

HAI N
\FSS
(CAe™3)
(MG/L)

31

DTS-
SALVED
FLUN=

R10E

(F)
(MG/L)

ol

CALE NAR YFAR JANUARY 1975 TN NECFMAER 4TS

NOtM -

CAR=
AWATF
HADN -
MESS
(MG/L)

N1S=
SOI.VED
SILICA
(S102)
(MG/L)

1.6

11S-
SOLVED
Cal=-
Clum
(Cay
(MG/L)

OIS~
SOLVEN
ARSENIC

(AS)
I6/1L)

71

N1s=-
SOLVFAY
MAG= D1G=
NF = S VEN
STtM SN
{MG) (NA)Y
(M7 (MG /1)
o8 2.9
- 17
- 1.R
- Pl
- 4,4
-- 5.5
- S.4
- 18
- 2.3
- He5
- 7.0
- 4,7
- 2.1
DIS~- D1S=-
SOLVED SOLVFN
Cad- CHRO=
MTUM MIUM
(co (cR)

(UG/L) (UG/L)

1 0

sAntiu
A=
CRRIEM
TION
RATIY

N1S=
SOLVED
1R0N
(FE)
(JG/L)

PFRCENT
SONTI

NisS=-
SOLVED
LEAD
(PR)Y
(UG/L)

DIS=-
SOLVFD
PO~
TAS=
STuw
tx)
(MG/L)

2.3

DIS=
SOLVFD
MAN=
GANESE
{IN)
(UG/L)



NATE

MaY
22440
28,40
29‘..

JIIN
08,.0e
10,00
10,..
10400

a6
13...
1300
13.0e
16,40
l‘...

SeP
1leee

ocT
23400

NIV
09eee

TMMF =
DTATF
coLl-
FORM
(COL.

PER
100 Mp)

SRN0
3100

32000

>200000

>200000

TABLE 37.~~MISCELLANEQUS WATER-QUALITY DATA FOR STATION
BIG DRY CREEK TRIBUTARY AT LITTLETON--CONTINUED

06710200

AATER NUALTTY DATA.

FECAL
CoLl~
FIuM
(CnL,
2Fn
100 ML)

5000
560

3300
2500
3530
3500

35000

GTREP=
THENCCY
(CoL=
ONTFS
1)
100 )

49000
80000

155000
160000
180000

110000

CALFNDAR YFAR JANUARY 1975 T0 NECFMAFW 19715

I8~

SALVED
S 1ns
(RES =
NJF aT
180 ¢)
(4G/1.)

182
22

42
57
77

RS

216
46
a3

156
59

36

DLS-
SOLVEN
SoLIng

(Silv

nF

CONSTI=
TUENTS)
(MG/L)

72

46

NIS=-
SOLvED
SOLINS
(TONS

PER

DAY}

1.86
.49
2.02

2.27
o7
62

4,59

1.75
2,49
.67
2
.32

59

AR T
SULVED
SNLINS
(Tons
PER

AC~FT)

.06
.75
.03

.06
.08
.10

N

.29
1)
.11

+0R

«05

TATAL
QRTHO=
LT
PrHORUS
(P}
(MG/1)

33
o 04

W15
21
.31

57
.69
12
W11

«29

.22

TOTAL
NITRO-
GFN
(NJ3)
(MG/L)

DIS~
SOLVFD
MERCIIRY
(HG)
(Us/7L)

o0



NATE

Jut.
N9,
léeee
t4ees
16ees
30..'
040

A6
13aes

SFw
10eae
10ees

ncr
2340

NOV
oq.'.

T
NT

0OATE (

Jul
09,40
1644,
14,
‘6D0.
30,,.
300ll

AJG
13640

SEP
10000
10...

ocrY
23...

NoV
09,44

DATE

JuL
094,
l4ass
1644,
1640,
30,40
30440

AUG
13440

Sep
‘0..'
10...

ocr
?23,.,

NOV
094,

0671

TIME

19135
1815
1R35
1R3N
1450
1508

0410

1535
1600

1500

1145

atag
TRITF
\)
MG/L)

2.6
19
.17
.14
«38
40

«06

n
S0
SJL
(s
(&)

1635

waT

TF
A
()

T
NT

(

1S-
LVED
FATF
ne)
c/L)

&6
33
19
18
52
13

8,5

TABLE 3B.--MISCELLANEQUS WATER-QUALITY DATA FOR STATION

NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER,

Y DATAs CALFMDAR YFAR

FROJUALTT
g
c
INSTAN= C
TANENUS B
-1 NY1S= a
T JIF CHAWGF (4
<6 C) (CES) “
18,0 <, 10
21.0 1.0
2l.0 « 50
17.5 1.5
P2.0 4,0
23.0 2.0
1640 L
21,0 10
2l.0 2.0
4,0 «30
1.5 «30
TNTAL
KJF - T
DAML NT
ITaL NTTRO-
TRATE GFN Nt
(N) (Y]
MG /L)Y (M5/11) (
.20 Tet
o117 17
54 5.7
96 5.9
92 9.7
.32 3.7
o1l .23
1.5 4,7
1.6 2.6
.17 2.0
o1l 2.1
[MMF -
NIATE FECAL
COoLT= COLY=
FARM FOUM
{COL . cn .,
PF3 PER
100 MUy 100 MU
- 3400
- 15000
- 14000
25000 164000
49000 3000
- 4000
100000 -
38000 3000
- 10000

OF =

IFIC

e

JCT=-

NCE

1can-
4Ns) (§9)

460
2R0
185
160
470
195

75

140
130

95

120

aTAL
TRITE
RIS
T2aTE P
(&3]

MG/L) (

2.8
.36
.71

1.1

1.3
.72

15

-
o o

STREP=
TACHCCT
(CoL=
ONTES
PFR
100 ML)

51000
42000
120000
3000
39000

79000

13000
34000

JANUARY 1975 T

TOTAL
NOM=-
FILT=- F
RARLF 2
edal RESINUF  RE
NITS) (MG/L) {
6,5 269
6.8 1450
7.0 1370
7.3 1560
- 164000
-— 164000
- YA
- 1640
- 93%
- 282
- 550
n{S= D1S=
SaL=- SOL=
VED- VEN °
PHOS~ DNRGANIC 0R
HORJS CARBON c
(P) (€]
MG/L) (MG/L) (
.18 --
«06 -
o111 -
«07 -
«03 -
«00 -
12 -
207 -
.13 -
-
06 8.9
«05 5.5
nNisS=-
SOLVED DIS=

SALIDS SOLVED
(REST= SOL1IDS
nHE AavY (Tors

1R0 C1) PER

(MG/L) DAY}
456 12
263 .71
1589 #23
142 58
365 3.96
159 +B6
62 1,00
129 3,48
13 «61
T2 05
66 <05

73

N PECEMRED 1979

LAtIIS
NQOM-
ILr-
A F
SINNE

MGZLY

12
228
19A
ELY]
784
252

72

“1?
120

34

YA

SUS=
ENOFN
Gam1C
ARRON
y
MG/L)

v
N

{

q

{

nye-
SOLVED
SOLINS
(TOMS

PER
aC-FT)

.62
.36
.23
.19
050
«2?

AR
15

W10

AT LAKEWOOD

TOTAL TNTYAL
NTAL ORGANTC  AMMONTA
1TR0= NITR()= NITRO=-
GFN GEM GF*
(\) (\) (N)
ME/10) (MG/L) (MG/L)
10 S 7 «73
17 17 08
6e4 546 .08
70 5.8 .13
11 9.7 .08
b6 2ot la1
38 22 .01
LAY 4,1 59
Gab 2.2 6l
2.3 1.8 » 20
2.3 1.9 18
NIS=- NIQ=
0L VvEN N1S= SCLVED
CAL~ SALVEN CHLD=-
Clum SONTUM RINE
(cal (NA) (CLY
MA/L) (MG/L) (MG/L)
60 29 15
31 17 9,9
24 11 4,5
17 15 B.0
50 32 19
20 T.6 4.4
8,6 6,9 4,0
16 5.8 4,2
15 4,1 4,1
10 5.8 3,2
T.7 14 ie
TotTaL
O0RTHN=- TNTAL
PHNS - NITRO=
PHORUS GFN
(P) (NO3)
(MG/L) (M5/70)
.18 45
17 17
.05 28
.08 31
00 49
.03 20
.12 1.7
.13 28
+30 19
27 10
22 10



TIME
DaTE
2230
16440
1230
2308
1610
1020
1415
1700
1730
0600
1010
09640
1230
1400
tel0
ToTaL
NITRO=
GEN
(N)
DATE (MG/L)
May
22000 -
28.., 3,5
29400 1.7
JUN
0Tees 11
08s40 4.6
1040 B4
10,00 2,2
JUL
26,40 7.9
2450, 6.7
AlJG
13... AL
13... 1.6
SFp
ll'!. 7.5
ocT
234000 5.0
2644, 4,6
NOV
09 e 2,8

WATER QUALLITY DATA,

TFMPER
ATURE
(DEG C)

9.0
12,0

TNTAL
ORGANTC
NITR0-
GFN
(N)
(M67)

?.3
1.3

Q.4

06714100

INSTAN

TANFOUS
Nly=

CHARGE
(CFs)

20
490

40

TNTAL

AMMONT A
NITR0-
GFN
Ny
(MG/L)

56
o1l

1.6
19
<46
«65

.00
«N0

.05
.06

.17
31

.13

[> indicates greater than]

SPE=-
CIFIC
CON=
NICT -
ANCF
(MTCRN-
MHNS)

L]
110
<50
320

<50
80

150
190

55
145

165

130

95

TOTL
NTTRITE
(N)

(MG/1)

PH

(UNTTS)

TOTAL
NITRATE
(N)

(MG/L)

$52
24

.03
o34
15
61

«03
N1

«31
56

28
«5A8

26

CARRNON
DIOXIDE
(Cn2)

(46/71L)

2,8

-

TOTAL
KJEL=
DaHL
NYTRO=
GEN
(N)
(MG/L)

7k

ALKA=
LINITY
asS
cACnl
(MG/L)

11

™mTaL
NITRITE
PLUS
NITRATE
(N)
(MG/L)

61
.28

.04
«37
W17
47

.06
.02

.35
56

.40
.A0

TABLE 39.--MISCELLANEOUS WATER=-QUALITY OATA FOR STATION
THIRTY-SIXTH STREET STORM SEWER AT DENVER

RTICAR=
ROMATF
(HCO)
MG/L)Y

14

Nis=-
SOLVED
NITRITE
PLIS
MITRATE
Ny
(MG/L)Y

»35

Cal FrNAK YEAR JANUARY 1975 TO NFECFMAFR 1975

caAR=
HONATF
(€0
(MG/L)

nis=-
SNLVED
ORTHN=-
PHOS =
PHATE
(POs)
(MG/L)

49

TOTAL,
NON=
FILT=
RASLF
RFSTDUF

(MG/0)

174
100

642
4n2

56
137

416
356

26

164

150
AaD

70

NiSe
SOL=
VEU=-
PHOS =
PHNRUS
(P)
(MG/L)

«36
.13
k9
«30
«03
25

«55
oSe

.21
«00

58

47
«73

25

VoL,
NON-
FILT=
RARLE
RESIOHUE

(MG/L)

62
2R

272
112

37

110
102

12
22

42

38
20

1R

D18~
SOLVED
0RT+0~-
PHOS~
OHOWS

(P)

(MG/L)

.16



JATE

MayY
2240a
2840
29 .0

JIN
07eoe
08...
10400
10.00

Jdt
26400
24eve

Ay6
13400
13400

SEpP
1leee

ncr
?leae
Rbeee

NOV
N9.0s

NTSe
S0 -
VFY
NeGANTIC
CARRIN
cy
(MG/L)

NIS~
SOLVED
CHLN=-
RIDE
(cL)
MG/

TABLE 39.--MISCELLANEOUS WATER-QUALITY DATA FOR STATIDN
THIRTY=-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

06714100

WATSR QUALLTY DATA,

S1S=
BENOFD
NARANTC
CrRANY
)
(46/0)

~N oS
N oWl

—N oD

N1S=-
SALVED
SJLFATE

(S04)
(MG/L}

HAN=

MFESS
(CAWMAB)

(U570

13

DIS=
SOLVED
FlL 0=

RINE

(F)
(MG/L)

2

CALFMDAR YFAR JANUARY 1979 TN NFCFvVafQ 1975

NN -
fas-
ERNTNI3
HAIN=

NESS
(MG

J1S-
SILVED
SIL1ICa
(s102)
(MG/L)

9

DARTS
SOLVEN
caL-
CItm
(CA)
(MG/1)

DIS
soLv
ARSEN
(AS
(JG/

75

€D
1C
)

L

D1S=-
SOLVED
MAG=
NE =
ST'IM
(MG)
(MG/L)

ol

DIS~-
SOLVED
CAd=
MTUM
(c
(tuG/s7L)

Nis=-
SOLVEN
SONTIr.

(NA)
{4AG/1

N1S-
SNLVFN
CHRN=-

MIuUM

(ce)
tJG/7Ly

10

SONTIM

aD=-
SNaP -
T10N
QATIO

N1S=-
SNLVED
120N
(FE)
tUGzL)

PFRCENT
SONTUM

DIS-
SALVED
LEAD
(PR}
tUG/L)

12

DIS=-
SOLVF?
PO-
TaS-
STum
(x)
{(MG/L)

2.0

DIS~-
SOLVED
MAN -
GANFSE
(MN)
(UG/L)



TABLE 39.--MISCELLANEGUS WATER~QUALITY DATA FDR STATION
06714100 THIRTY~SIXTH STREET STORM SEWER AT DENVER~-CONTINUED

WATIR QUALTTY DATAe CALFUNAR YFAR JANUARY 137% YN NECEMIER 1976

TMMF = RARTY N]Se
OL1ATF FECAL STIFP= SILVED SOLVFN DIS- NISe TOTAL
coLl- CoWT=- TacNCC! SILIDS SoLIns SOLVF) SNy VFO BTHA TITAL DIS=
FOu FYIm (CNL - (FST=- (S1M NF SOLTIOS SOLTHS OHNS = NITRO=- SOLVFD
(COL. (COL . ONTES NDIF AT CONSTI=- {TONS (Tor g dHNRUS GFN MERCHQY
PFR FR PFR 180 ¢ TUFNTS) PER PFQ P (NO3) (HG)
JATE 100 mL) 100 »y) 100 M) (n/0) (MG/7L) DAY) AC=FT) (MG/L) (MG/7L) (UG/L)
vayY
2?_... -—- -— -— -— 30 - 04 - -— N
PRees - 140000 - 82 - 4,43 o1 «33 16 -
P9% 00 14400 5700 - 28 - 3,.ne W06 W11 T.4 -
JUN
074ee >200000 5200 - 311 - 33,6 b2 +30 49 -
0Reee >110000 11000 - Sé - 5.10 N7 <10 20 -
10... -3}10000 14000 105000 28 - 2.27 e <09 3.7 -
10e4e - 17000 110000 58 - 1,10 08 21 9.6 -
JJu
P4%4ee >200000 >100000 -- 150 - 4,05 .20 1.9 35 -
24.0. > N0000 >100000 - 185 - 1,50 «25 09 30 -
AG
13... RYN0N - 57000 42 - 3,40 W06 .11 2.7 -
13... 0000 - 200000 103 - 1.67 ela 27 7.3 -
SEP
11eee nonoo 230000 274000 131 - 5,31 .18 «?9 33 -
ncr
2300 - - - 108 - 4,37 .15 ] 22 aa
26440 - - - 167 - - 23 .29 20 -
NOV
0900 - - - 60 - 3.2¢ .08 .15 12 -
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Major Constituents

Samples were analyzed for the following major constituents and
parameters: specific conductance, pH, hardness, noncarbonate
hardness, alkalinity, sodium-adsorption ratio, silica, calcium,
magnesium, sodium, potassium, manganese, bicarbonate, carbonate,

sulfate, chloride, and fluoride.

Results of the analyses from the Littleton catchment area are

presented in table 40, for the Lakewood catchment area in table 41,

and for the Denver catchment area in table 42.
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TABLE 40.-~-MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATIDN
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETDN

{E indicates estimated]

waTEw O ALTTY DATAs CALE*DAR YEAR JANUAKY LO76 T DECEMAER 1974

Qo -
CIfF1C DIS=- N1S-
TNSTAN= Cave SOLVED N[S= NS SOLVFD
TANFNUS DJCT- caL~- SOLVFD SOLVED CHLO=
DTS- ANCF PH Clum SNHTUM  SiJ FATF RINE
TIu CHARGE (M]FW)e (CA) (NA) (SN4) (cLy
DATE (CFS) M40 (UNTTS) (MG/L) CAG/L) (M6/1) (MG/L)
MAR
L P 1135 Fol0 2150 7.1 140 280 R0 440
06,44, 1235 Foa0 1090 T.6 17 190 29 3?0
0fees 13135 F.30 750 7.5 11 130 16 250
06,00 14135 £.20 580 7.5 9.3 97 13 160
N6eus 1535 Felo 480 7.5 9,1 82 14 130
2% 0925 Fe30 120 B.1 7.0 A,3 6.6 14
P%ae0 093S Fe50 1090 8.3 6.9 10 S.? 6,3
P00 NGus .30 AS 7.2 6.5 11 S5 6be5
29,440 0955 £.20 14 7.8 7.2 7.3 5.4 6.9
AR
29,00 2290 Els 79 9.n fe3 3.9 LI ] 2.3
23,40 2205 £13 65 R.6 5.9 3.9 5.5 1.9
29 ae 2210 €12 70 Reh 5.9 4.7 6.3 2.6
2900 2215 ElN 65 A5 641 449 ool 2.1
P9, 44 r220 £9,1 70 R4 he2 3.8 6.7 2.3
P9 e 22?25 Fa.l 70 T.0 ha? 3.8 6.5 2.0
P% 4 2230 FT.7 90 7.7 AR 4.0 6o 2.9
208440 2238 £7.7 Q0 7.7 R,2 6.6 7.3 3.5
P94 2240 £7.8 90 7.6 He% 4,9 7.5 .6
P9 40 2245 E7.8 90 7.5 8,4 Aol 7.3 2.6
P9.40 225% E7.1 99 7.7 R,6 4.7 Te7 2.9
P9 ee 2300 FAR,AR 90 Te7 B.7 4,8 R0 2.9
29 e 2310 ERS 90 7.9 9.2 RBe6 7.9 2.9
29 40 2315 E6,0 95 TR 9,0 Sel Hel 2.9
P94 237290 F8.2 100 7.8 9.8 5.2 9.4 3.1
29 e 2325 E4.4 100 Te.7 9.6 7.0 8,8 3.7
2% 00 2330 E3.9 100 7.9 9.9 S.6 9.7 4,4
2% 0 2335 €3,3 95 7.8 10 S.6 11 [ 39
2% 00 2345 €3.8 120 7.5 11 6.8 11 4,2
29,44 2350 Eaes 120 T.4 12 7.9 12 3.7
7% e 2355 £5.1 120 T4 12 8.2 12 4,0
MAY
25440 1754 - 170 7.3 18 BeR 24 9.7
30eee 1350 49 140 7.6 14 71,0 10 4449
30cee 1355 60 100 7.5 15 T.0 18 9.6
300ee 1409 63 |95 7.5 8.9 SeD Beh 6.1
30e0e 1405 564 83 7.5 8,1 3.0 8,9 3.3
304ee 1410 3R 80 7.5 8.4 442 7.6 3.1
30ees 1415 19 90 7.5 8,5 3.6 9.8 3.3
J0ene 1420 F12 105 7.5 9.3 5.9 11 3.5
306ee 1425 ET.0 120 7.5 11 6.7 13 4,2
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TABLE 40.--MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION

06710200

wATZRQ Y IALTTY

TIME
NATE
MAY
3Vaes 1439
INess 1435
30eve laso
Jeas 1a85
30ees 1494
Iaeee 1455
IVees 1500
JuL
19,40 1840
€90 1769
2% e 1750
25400 1754
2h ., 1904
290, 1920
2500 1832
25eee 1336
2% ee 1240
7Y e 1344
25e00 1354
2900 1902
25e0. 1905
3T 1910
250 1924
T 1921
25¢0a 193¢
25 1936
2540 1948
25400 1952
25¢0. 2006
29404 2018
2%es 2ne2
25440 2026
AUG
Oless n21ie
O0less 0226
Oleas n230
0lees ne3da
O0less 023k
Olees n242
0leee 0746
Oless 0250
DATE
AlG
Nleee
01..‘
Oless
01'.'
0lese
SEP
?s..'
CARYY)

BIG DRY CREEK TRIBUTARY AT LITTLETON--CONTINUEOD

NATA, CALEMDAR YEAR JANHARY 1976 TO NFCFURES |YT6k

SR -
CIFiIC NS~ R A N1S-
INST AN CON= SOLVFO 1S SO vED NiS= SNLVFD
TANFOUS NUCT= CAL= SALVEN MAN- SOLVFN CHLO=-
01S=- ANCE L Clum SN M GANFSE  SULFATF RIDE
CHARGE  (MICHN= (Ca) (Ma) (MV) (S04} (CL)
(CFS) MHNS) (UNTTS) (MG/L) (MG/L) (G (MG /L) (MG/L)
£4,0 150 7.5 17 7.0 - 19 7.2
F3.9 140 T.6 19 7.5 - 20 8.1
2.0 180 Teb 18 7.9 - 20 7.7
Fl.u 180 Te6 20 10 - 29 7.7
Fl.0 195 7.6 20 9,0 .- 22 8,1
Fean 2ns T.6 21 10 - 23 8,4
F.20 200 7.6 2¢ 9.4 - 26 8,8
10 210 T.4 - - 170 - -
n 270 7.2 24 19 - 4y 26
S? 120 7.2 11 7.9 - 13 7.0
65 105 7.3 9.9 3.9 - 11 5.7
ek Q5 T.4 10 4.3 - 9.5 4.0
Fa,0 150 7.3 18 7.9 - 23 9.0
El,0 210 7.3 22 14 - 38 14
£490 2?70 7.2 23 9,0 .- 40 15
F£.70 200 7.5 20 12 - 33 13
.20 170 Tet 18 Ten - 22 9.7
Folu 10 7.5 17 7.0 - 20 9.3
Fa20 255 7.3 17 10 - 22 9.3
F.20 170 7.5 18 T8 - 2 9.7
F a2l 170 7.6 20 1e -— 29 11
F.20 200 T.6 21 10 .- 30 12
Fe20 2ns Tea 21 11 .- 32 12
£,20 219 7.3 22 11 - 33 13
E.20 235 7.3 25 14 - 39 13
F.20 2an 7.3 256 12 - 40 14
Ee20 250 Teh 28 16 - 40 14
F.20 255 T.5 28 17 - 40 14
F.20 255 7.5 29 13 - 4«0 14
Fe2V 255 Te6 29 16 - 43 14
€£.20 2?5 7.5 25 11 - 35 12
£3,3 255 Te6 26 17 - 34 20
Ela 110 7.6 12 4,8 - 11 5.3
E17 100 7.5 11 3.8 - 9.5 4,0
El7 RO 7.8 10 7.9 - 9.1 3.5
ElR RS T.7 9.5 3.5 - He3 3.7
El9 70 7.8 8,3 3.3 - 7.5 3.5
gen T0 7.7 7.2 2.7 - 6,5 2,7
Ela 60 7.9 6.7 245 - 6,0 2.3
SOF =
CIFIC DIS= 01S-
INSTAN- CoM=- SOLVFD IIS- nN1S= SOLVED
TaNEO)S DJCT- CaL- SOLVFN 591 VFD CHLO=-
NrS=- ANCF Ll CIimM SODTIM  SIULFATF QRINF
TIME CHARGF  (MICRN= (cay (NA) (Snae) (CL)
(CFS) MANS ) (UNTTS) (MG/L) (MG/L)Y (MG/L)Y (MG/L)
030 E29 50 7.9 S.6 S 5.7 1.6
n31a £21 55 A.1 5.7 1.9 5.5 1.8
0330 ElS 70 R0 7.7 7.2 7.R8 2.7
N334 Fla 75 7.8 B0 7.2 Bel 3.0
0338 El? 80 8,0 Re2 3.4 9.6 3.2
0804 FS5e0 55 7.8 22 11 Teb 2.7
1130 el0 300 7.8 42 i9 52 13
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TABLE 40.--MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETON--CONTINUED

WATER QAL TTY NATAs CALFUNAR Ye AR JANUARY 1977 1) rEcfuasy 1977

SOF -
CIFIC NON= ST LU OIS=-
INSTAN- CiNe CAR= ALKA~ A= NIS=- SOLVFD
TANFOUS DUCT = HARD = KONATE T TY GNP - SOHLVFD cag=-
11S=- aNCF PH NESS HARD= As TIoN SILICA CIL ™
TIME CHANGE  (MICRU= (CasMn) NESS cacni 2ATIN (S102) (Ca)
NATE (CFS) MHNS) (UNTTS) (5700 (MG/L) (MG7L) (4G/L) (MG/LY
ADR
18c00 1825 3.3 320 T.7 9?7 37 55 lel 3.0 31
18,00 1535 3.2 205 7.5 bh 28 L .9 2.1 19
18ess 1545 2.5 200 TeS 56 248 2R oA 2.1 19
18.ee 1555 2.0 180 T.4 52 22 30 oA 2.2 14
1Beee 1605 1.9 180 7.5 50 20 30 o7 2.3 17
1Rees 1515 1.7 186 7.5 s3 23 30 oA 2.4 19
1Re0e 1625 1.5 200 75 56 23 33 9 2.7 19
JUN
Ilees 1515 30 146 6,5 45 6 39 N 2.0 15
1leos 1520 4R 110 6.5 3] 1 3In o4 1.8 11
11ese 1525 51 106 hab 34 ) 2% «3 1.9 1?2
1leee 1530 31 He 647 ?9 a 29 3 1.5 3.9
1leee 1535 91 103 6.8 43 10 33 o? 1.5 16
1leas 1540 36 “n L% 26 0 25 .3 1.3 9.2
1leee 1545 0 81 6.7 /28 o 25 o3 1.4 10
1leee 1550 76 78 67 25 3 21 .3 1.5 8.7
11ees 155% 50 79 6.7 25 5 19 3 1.9 Be5
1lee. 1605 44 93 6,8 31 6 25 o3 2.0 I
1leee 1610 29 110 6.7 35 7 29 .3 2.3 12
1laee 1615 21 120 6.8 38 LY 30 o3 2.3 13
11ees 1620 12 128 Telh 4] 12 3n o4 246 14
1lees 1A25 9,1 144 6,8 X 11 34 o 2.9 15
1lees 1630 Te0 160 740 EE] 18 e .5 3.1 18
1less 1%35 5.5 le0 7.0 - - 37 - 3.2 --
1leas 1640 5.0 150 7.0 59 21 39 5 3.4 20
1lees 1645 [} 179 T.0 610 20 a0 +5 3.3 20
1lees 1650 rol 189 5.9 AN 19 4] -1 3.5 20
1less 1655 6,0 198 Te.0 60 19 “) ) 3.8 20
1leee 1700 3.9 189 7.0 73 32 4] 5 3,8 25
1leee 1705 3,5 200 7.1 68 26 42 S 3,9 23
11eee 1710 3.4 195 7.2 hh 21 .4 5 4,0 22
DTS- NIS-
SOLVED SOLVED DAEES D15~ NiS=-
MAG= NES= PO=- SOLVED N1Se SNLVED SOLVED
NE= SOLVED TAS= MAN= HICAR= CAR~ SOLVED CHL D= FLUO~
STJM SONTUM STiimM GANESFE AONATE BONATF Sty FATE RIOE RIDF
(46) (Na) (<) (MN) (HCO3) (Cn3) (S06) (cL) (F)
DATE (MG/L) (MG/L) (MG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
APR
1R,.s 3.% 24 565 60 67 0 65 19 .2
18eas el 15 443 50 34 0 35 11 ol
1840 240 14 4.0 50 34 0 34 11 el
18e¢ee 1.7 13 3.9 40 36 0 29 9.7 o1
18eee 1.8 12 3.7 40 36 0 28 9.3 o2
1Bsse 1.9 13 3.6 50 36 0 30 EL) .2
18¢e, 2,1 15 3.8 60 40 0 35 11 .3
Jun
1leas 1.3 6.2 4,0 70 48 -- IR 5.1 .2
1leae 9 449 3.7 30 37 - 17 3.7 2
1leas .3 Y 3.6 10 3a - Seb 3,% o1
1leee | ] 3.7 3.1 20 35 - 9.1 3.6 ol
| 3 e R 3.0 3.0 10 40 - RB.5 2.9 ol
| SN o7 3.3 ?.9 0 31 - 6,7 2.9 .1
1l... .8 3.7 2.6 9 30 - 6.5 2.6 ol
1leee o7 3.6 P26 0 26 - Tes 2.4 .1
) B .9 2,9 2459 0 23 - 10 2,7 ol
1leae .9 3,8 3.2 1] 31 - 10 3.5 ol
1les 1.3 6,2 3.5 i 35 - 12 4,3 o1
Jlees 1.3 449 .5 0 36 - 14 L) o2
1l1see 1,5 6.5 3,5 36 - 16 5.0 .2
S W 1.7 SeV) 4,0 0 41 - 19 5.6 4
Ileas 1,9 8,2 4,0 0 42 - 22 7,7 4
1lees - - - - 45 -— 26 8.2 2
11ees 2.3 9,6 4,2 10 (3 - 27 1.9 o2
11es 2.5 9.6 4.5 0 49 - 78 7.9 .2
| 2,6 9.5 445 [y 50 - 2R Hol .2
llees 245 9,6 e 10 50 - ?9 8,0 .2
1lees 2,5 9,0 4,5 10 S0 - 30 7.R8 2
1lees 245 9,6 ) 0 51 - ?9 7.9 2
Tleoe 2.5 9,6 ) 10 54 - 30 He? Y4
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TABLE 41.--MAJOR

06711635

DATE

MAR
Nheus
0640
P9 40
2900
29,44
29 e
P9 es

JUN
1700
17460
1740
1760
17¢0e
17440
17...

JU
19¢4
19,44
19¢ae
1940
19a0a0
19...
1944
19¢ee
19.e0
19¢es
190
|
1940
19«
1964
19440
1%eee
19404
1940
19+¢es
19...
1944
190
16...

SEP
16sae

TIME

1145
1230
0940
1030
1130
1230
Y400

1328
1339
1332
1335
1340
1354
1400

1424
1R22
124
1226
1%28
1330
1432
1R3¢
1238
18318
1840
1842
1844
1846
1943
1R50
1852
1854
1456
1858
1900
1902
1904
1906

1442

NORTH AVENUE

WATER Q' UALTITY DATA,

INSTAN=

TANFNOUS
DTS-

CHARGF
(CFS)

FalD
Fol0
FelS
Fal0
F,08
T.403
Fa03

£.0
F543
F1,5
F2.0
FS.5
Fi.2
F?2,0

Ebeh
FRe2?
Fh,0
Eh,2
FReH
Fl.7
E4,6
£4,0
£3.7
E3,.3
£3.0
F2.8
E>.6
EP.4
Fr.2
E?,1
E?.0
1.8
Fleh
F1.5
Ele.s
El.3
£1,2
F1,2

F5,5

CONSTITUENT WATER-QUALITY DATA FOR STATION

STORM DRAIN AT DENVER FEDERAL CENTER,
[E indicates estimated])

CaLFnhAR vEAR

S3F e
CIF1IC
CHti=
VTICT=
ANCE
(MICRN=
4Nns)

1900
1650
700
550
360
720
AS0

170
130
110
115
110
110
120

135
1640
145
145
145
145
165
145
145
145
140
140
140
140
140
1490
140
140
140
140
145
145
145
150

123

OH

(HINETS)
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TT T DT~

TITJIETTI®X®
e o e 8 8 o 0

—~ P PO

PRI EEEEEEEEEEREEEEREE)
AN VVWNWWWWWWW SWE & e s

T PP IITRPEPREIDIRIITITDIITI

8.9

JaNtjaRY 1378 1!

DIS=-
SOLVFD
CaL=-
ClumM
(Ca)
(MG/1.)

2?2
2%
12

— D~ ~NU~N D

w O

-

1S~
SN vEN

SO v

(NA)
(2G/7L)

310
300
110

95

Al
120
110

22
19
ia
2l
18
15
17

-
.
o

YR B R A ]
o o o
N J W

—

[~

(=T 0 0« B B O

EEEEEERE)

N e e NS D w

=

0
.
s

MECEMAEQ 197K

N1S-

S VED
SILFATR
(874)

(w700

°2
23
He3
Gett
Rael
12
13

21
16
13
11
12
12
13

BPRIW~CS OO ONTNBLS S &I~~~

IREEEEEEEEEEEEE IR

—
VOOV OCIOVOETPPEDTXETTTLOOXTE
O O

—
i=

AT LAKEWOQD

NTS=
SOLVFN
CHLN=-
< INE
(cL)
MG/

540
490
179
130
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TABLE 41.-~MAJOR CONSTITUENT WATER-QUALITY OATA FOR STATION
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWQOD=--CONTINUED

WATER QUALTITY NATAs CALEHDAR YFAN JANUAWY 1976 TN NECFM4EQ 1976

SOF =

CIFIC DIS- D1S=
TNSTAN- CaN= SOLVF? NS=- I8~ SOLVFN
TANFOUS MI)CT= cag= SOLVFN SO vEnD CHLN=

07%= ANCE PH Clum SODTUM  SULFATF RIDF

TIvF CHARGF (MICRO= (Ca) (NA) (8N« (CL)
DATE (CFS) M=0S) (UNITS) (MG/L) (MG/L) (MG/L) (MG/L)

SFP

) . lasa ER.1 130 8.9 1¢ R,3 la 3.0
) TP 1446 Fa4,.5 175 8.8 15 .9 24 S.7
14aes 1450 E3.4 190 PR 15 10 25 6.4
14eee 1454 £3,0 185 A,.R 15 9.9 26 S.5
| 145K E2.7 190 Ryt 16 9.9 27 S.%
14,04 1500 FreS 210 8,5 17 R,9 3e 6,7
1400 1504 £72,.,3 225 9.5 143 11 'Y 7.8
14¢0e 1510 £1,9 240 B.4 19 CIN a6 8.8
| 1529 €1.2 260 H,2 19 19 49 9.2

27e0e 1055 F.50 290 7.9 27 20 33 14

ocT

06¢0e 1030 Fal0 320 7.9 33 29 45 19
NHheee 1057 F2en 180 8,5 19 12 23 B.l
Nhese 1129 F3.2 RO 4,9 R,6 9.0 TR 3.4
06e0e 1229 £2.1 108 8,7 11 7.3 10 5.7
0feee 1253 Flet Sl R.7 9.4 Se7 Be4 3.4
[V]- PP 1343 £Fl.4 140 H.3 15 11 146 6.9
06400 lal7 E2.8 180 7.9 18 14 23 7.8
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TABLE 41.-=-MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONTINUED

WATEWR QOALITY DATAe CAYFHDAR YEAW JANUARY 1377 TO NECFvAFQ 1977

SPFa
CIFIC NON= SNNTLra NIS=
TNSTaN- CNstem CAR- ALKA= AD= DIS= SOLVFED
TANFOUS DUCT = HAR = HONATS LINTTY SIRp- SOLVED CAL=
JIS- ANCE LL] NESS HARD = AS TION SILICA [ eyL]
TIME CHARGF  (MICWN= (ChoMR) NESS CACO3 ATIO (S102) (cay
IATE CFS) ANIS) {INITS) (Mo/L) (M021) (MG/L) (MG/L) (MG/L)
Fea
14,4, 1005 £3.0 2140 7.2 59 35 33 20 2.4 23
14,4, 1015 £5.0 1790 7.0 62 29 3a 18 241 21
l4ees 1030 £7,90 2100 7.0 a1 5? 30 1M 2,0 27
14600 1100 TR 1350 Tel ha 35 29 17 1.9 21
16000 1120 FR,0 1440 7.1 52 2? 30 16 1.9 17
14,0, 1130 E10 1380 7.2 49 19 30 16 1.9 16
1404 1140 78,0 1310 7.3 [X] 12 N 15 2.0 14
14.., 1150 a0 12A0 Tet 43 12 3l 14 2.1 14
1éeee 1200 29,0 1200 Teb «3 11 32 13 2.2 14
140as 1215 Z4,.0 1110 Tet 39 4 35 14 2.6 13
14400 1230 23,0 1060 T.h 39 3 3k 12 2ot 13
14,.. 1300 Flav 1000 Tt Y4 3 349 11 2.4 la
144600 1400 Fe50 978 Teb 42 2 40 11 2,5 le
A2R
19¢es 1410 1.0 180 Ayt LY 0 Ss4 1.3 3.5 15
19ees ltals 1.3 145 R0 EL) 0 4R 1.1 3.1 13
19400 1425 1.5 135 R.1 30 i 4R 1.7 3.0 10
1900 1435 1.7 110 Re3 27 o 'Y 1.0 2.9 9,0
19:es 1445 2.0 A5 Be3 27 J 3R oA 2.4 Te6
1% 1495 2.3 90 He,2 e? 0 41 9 2.5 7.3
1940 1505 3.1 100 Re& 21 b 39 ol 2.2 7.2
19¢0e 1520 2.5 105 8.5 20 0 37 A 2.2 6.7
1960 1535 3.3 105 AH 20 0 35 o3 2.1 6.5
19,0 1550 2e7 125 R.5 2e 0 39 1.2 2.7 Te5
19,00 1605 2.6 120 B4 23 0 3R 1.1 2.7 7.5
19,0 1620 25 120 A,6 24 0 40 1.1 2.8 R,0
19440 1635 2.6 125 Be5 20 ] 37 1.1 2.6 6.2
19¢0ee 1650 2.3 120 8,6 23 0 38 1. 2.9 7.7
1944, 1795 245 113 B.6 24 0 3a 1.0 2.7 7.9
19..e 1720 2.0 110 B.4 25 0 kL3 1,0 2.9 8,3
19¢¢e 1735 1,7 110 8.4 26 0 35 1.2 2.9 8.5
19¢ee 1750 1.6 116 8.3 27 0 37 1.2 3.0 Re9
19 e 1995 1.9 110 A.3 27 0 37 la1 2.9 R, 9
190 1820 2.5 105 8.3 25 0 Ja 1.0 2.7 8.2
19cee 1835 2.9 170 Bl 46 0 45 1.5 3,5 14
19... 1350 3.3 110 8,3 26 0 37 1.0 2.9 8,6
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TABLE 41.-=-MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT ILAKEWOOD=-CONTINUED

WATER QUALITY DATA, CALENDAR YEAR JANUARY 1977 7O DECEMBER 1977

NiS=- N1S-
SaLveED SOLVFD Ni{S=- N[S= NS
MAG- N15= PN SOLVED Nr&= SHLVFD SOLVFD
NF = SALVFD TAS— MAN=- J1CAR- CAR=- SQLVED CHLY=- FLi)=
STUm SINTUM STm GANESE RONATE RIMATE  SULFATF WIDE RI10E
(MG) (NA) <y (1N (HCN3) (Cn3) (SN4) (S 9] (F)

DATE (MG/L) (MG/1L) (MG/I) (M6/7L) (MG/L) (vG/L) (vG/ZL) (MG/L) (MG/L)

FEH
1440, 2,7 380 4.1 2n0n 40 -- 27 610 o4
14000 244 320 3.4 150 4l - 21 500 3
l4sae 3,4 T 3.7 170 36 - 22 610 «3
léeae 2.9 320 3.2 120 35 .- 21 534 o3
l4ses 2,3 260 PR 100 37 - 2n 42U .3
l4eas 2,2 250 2eb 30 s - 19 399 o3
14eae 1.9 220 2.3 30 34 - 19 150 .3
léoeaso 2.0 210 2eb 70 38 - 19 33u ot
leees 1.9 2no 2.3 60 39 - 19 ilo s
lasae 1.7 2nQ 2.4 6n 43 - 19 310 o
14¢0e 1.7 130 2.7 60 “a - 1% 280 o4
14eee 1.7 176 2.3 0 Y.} - 18 260 3
l4eus 1.8 160 2.2 50 49 - 18 240 ol

APR
19es 1.6 26 2.7 120 66 0 21 18 .3
190, 1.3 16 2ot 70 59 0 17 14 .3
19+, 1.2 15 1.8 50 58 0 13 11 .3
19¢00 1.0 12 1.6 40 54 0 11 R,9 .2
1940 .8 B.9 te4 30 46 0 10 6.0 o2
19¢0e oA 9,2 1.3 30 50 0 q9.1 6.1 .2
19¢40 o7 7.9 1.2 20 47 0 7.3 4,8 o2
19¢e, ] 7.8 1.0 10 a5 0 Ta0 4.6 o2
194s. ) T8 1.1 a 43 Q 6.2 5.0 o1
190, 1.1 13 1.2 10 “7 0 7.9 9.6 .2
1904 1.0 12 1.2 30 46 0 645 10 .2
1940 1.0 12 1.2 0 49 U 6.5 9.4 4
1940, 1,0 11 1e2 0 L3 0 6.5 8,7 o1
19400 1.0 11 1.2 10 46 0 Tef 9,2 ol
19.ee 1.0 9] 1.1 20 4] 0 648 Bed ol
1900 1.1 12 1.3 a0 44 0 7.8 9.2 W1
19cee 1.2 14 1.5 20 43 0 Beb 11 8l
1960, 1,2 14 1e3 0 45 0 A.3 10 4
19.¢. 1.1 13 1.3 0 45 0 Be3 10 .2
19.44 1.0 11 lel 10 (Y4 0 Te3 3.1 .2
19¢0as 2,1 23 145 20 55 0 12 25 .2
19¢ce 1.2 12 1.1 0 45 0 8.3 BeR o2
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TABLE 42.--MAJCR CONSTITUENT WATER-QUALITY DATA FOR STATION
06714100 THIRTY=-SIXTH STREET STORM SEWER AT DENVER

[E indicates estimated)

WATER NUALTITY DATAC CalFrHDAK YEASR JANUAKY 1976 1) DFCFMIra 19754

SPF -

CIFIC N1S= N1S=

[NSTAN- CON= S0LVED D1a= NIs= SALVED

TANFOUS 0JCT=- (o YIRS SULVFN S VED CHLO=
N1S- ANCH PH Clim SINTuUM S FATF R IOE
T1uF CHANGE  (MICWO- (cA) (NA) (8N4} cw)

NATE (CFS) M-40S) (UNTTS) (MG/L)Y (M6/L) (AG/L) (M5/0)

MAQ

PSeas 1329 13 4000 7.9 67 1900 73 3300
05aae 1400 15 1600 1.6 57 16006 h4 2700
05440 164158 13 5100 7.6 53 1201 59 2500
024 1530 1R 6000 7.5 43 1100 49 1300
0540 1630 13 5600 7.5 42 940 37 1500
NSaees 1790 A0 5000 7.5 LY-4 [AN 3% 1600
DL TN 1109 1ol 2000 7.1 32 2an 55 470
0beue 1165 S,1 2390 7.1 36 530 49 H30
Nbags 1230 21 PHOO 6.8 30 460 36 820
06eee 1300 25 2300 7.5 2h 409 32 710
06eea 1600 3n 1R00 7.5 24 310 2K 550
06eee 1500 264 1500 7.5 21 260 25 440
06.4e 1600 16 1400 7.6 22 240 26 370
LT 1020 1.6 280 7,8 i8 25 34 34
2he0e Je30 1.9 280 7.4 17 23 31 26
Pheae 1060 2.3 2R0 T.R 17 l6 30 27
2€ene 1050 2.7 229 7.8 13 17 eh 19
Phees 1100 3.1 200 7.6 12 14 23 16
P50 1110 .7 220 1.6 17 16 34 16
2640 1120 5.9 220 7.6 13 15 26 16
C6baee 1130 9,2 210 7.5 13 18 27 16
2hease 1330 5.1 21v 7.8 16 1A 30 18
26eee 1400 1.6 220 7.9 15 21 29 20
26e0e 16430 «on 210 7.8 18 22 33 23
26440 1530 « 30 330 A0 23 27 42 24
2Tease 1045 .22 500 7.7 16 78 19 120
2Haeo 100 22 350 7.9 15 46 30 53
2Rces 1610 23 280 7.5 11 36 22 44
2840 1620 .23 280 7.3 8.9 4N 17 53
2Reee 1630 .22 260 T.4 7.9 49 11 72
2Beae 1640 31 250 7.3 6,9 37 11 52
F-L P 1650 37 140 7.3 5.% 23 9.7 24
- T 1700 42 110 7.5 S.6 17 9.2 22
rd: P t710 3R 160 Teb 5.5 2t .4 27
2Reae 1720 L 140 7.3 5.6 17 10 20
2940 1100 7.2 4490 7.9 la &R 19 98
29 e 1115 A.9 360 Te7 13 Sa& 19 77
29 e 1145 9.8 190 T.6 11 19 19 24
2900 1200 9.8 280 Tet lé 40 19 S6
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TABLE 42.--MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION
06714100 THIRTY=SIXTH STREET STORM SEWER AT DENVER--CONTINUEO

WATER GQUALTTY DATA, CALFNDAR YFAR JANUARY 1976 Tn NECEMIER L4976

§IF =
CIFIC Nis=- N1S-
INSTAN- €= SOLVFD NS- N1S= SOLVEDN
TANFOUS YJrT- CAL= SOLVFN  SOLVED  CHLO=
nYs=- ANCE oK Clum SOt SO FATF RINF
TIME CHARGE  (Y[CRO=- (ca) (NA) (S04) cL?
naTe (CFS) 4408 ) (UNITS) (MG/L) (MG7L) (MG/L) (MG/L)
MAR
29eve 121> Q.9 240 7.5 12 31 1x 4a
2900 1245 9.5 320 7.6 1¢ “? 18 57
P9% e 1339 9.5 200 7.6 11 25 17 36
29 as 1439 2.2 140 7.6 10 16 16 19
29,0 15G0Q 1.8 200 8,4 11 22 18 22
2900 1530 1.3 210 7.9 12 23 19 23
2% s 1600 «95 170 7.2 11 17 18 2e
?9% a0 1630 17 190 7.6 12 23 16 24
PO4es 1700 62 170 7.5 11 18 21 20
APR
PTleee 2320 4l 3] RN 4,7 4ol) 6.3 3.2
PY% e e 2200 3.1 39% 7.9 25 5 51 38
2% e 2211 ~.9 205 7.R 15 21 29 21
290 2229 14 159 7.9 12 20 23 14
29400 2230 29 117 7.8 8.7 13 15 9.0
2% a0 2240 (34 115 7.8 6,3 9,9 11 6.9
2% s 2250 F5% a1 7.9 5.8 545 845 448
PYene 2300 FAs 75 8,0 Set 4.6 Tebd 3.7
2 s 2310 Fn 58 4,0 9.0 4.7 he9 3.3
2% e 2331 E450 69 8.1 4.7 4.7 ve2 4,1
2% s 7340 £50 59 3,0 4.6 4,13 6.2 3R
P9 s 2350 42 <[5 3,0 6.9 h.9 9.7 5.3
290 2400 33 71 8,1 4,7 LY 6.1 3.4
30eee oo2u 21 70 Teb 5.2 4.7 6.7 4,7
AWene 0030 18 70 7.8 5.5 2.1 6.9 4.2
I0eee 0060 15 ag 7.6 S.8 5.3 7.1 5.3
INeae 0050 1l? 85 T.6 6.3 A5 9.1 5.2
30¢ee 01on 10 90 7.6 6.5 5.6 9.8 4.9
30eee 0110 9.0 90 7.5 6.8 8.8 10 8.0
30ees 0120 3,0 60 7.7 4e9 4.0 6.7 5.4
30eas 0130 5.9 100 7.8 Te6 6.6 11 6.1
30e0s 0140 S.1 100 7.7 Ta17 6.9 10 7.3
30eee 0150 4.3 120 7.9 8.7 12 13 T.7
MayY
28400 2115 4.6 300 7.3 25 27 35 26
24eae 2125 3.8 310 7.2 24 26 38 24
28440 2133 3.0 290 T.5 22 25 35 23
2%cee 2145 2.2 290 7.5 22 23 33 22
24400 2155 1,7 230 7.3 21 22 35 ?3
26000 22n% 1.3 310 7.5 23 26 35 23
28000 2215 1.2 320 7.3 22 28 37 23
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TABLE 42.~-MAJOR CONSTITUENT WATER-QUALITY DATA FDR STATION
06714100 THIRTY=SIXTH STREET STOKRM SEWER AT DENVER--CONTINUED

WaTTR VAL TITY MaTae CaltnDaR YFAR JANUARY 19376 T NECFW4FL 1976

P -
CIFIC 1S~ NIS= NIise
[MSTAN CO = SALVED NS~ SHLveD NIS=- SOLVFD
TANF LIS DT - CAL- SALVED MAN- SOLvENn CHLO-
18- ANCF o4 CTum ST UM GANFSE  SULFaATF, RINE
TIvE CHARGE (MICON- (Ca) (NAa) (MY (S04 (CL)
JATF (CFS) MM OIS (NTTS) (MG/L) (MG/1) (a7 (CAG/L )} (MG/L)
MayY
Phane 2235 JRa 320 TS 25 30 -- 40 24
P4ens 2243 h7 340 7.5 26 24 - el I}
Chaas 2255 57 iln 1.5 44 31 - 43 26
P44es 2305 02 340 1.6 27 oH - 4> e7
24ese 2315 sbb In0 7.5 27 28 - 46 28
Phuen ?23es Y 400 T.6 28 35 - 45 33
2440 ?233% 39 400 7.6 29 36 - 44 30
24ees PRS- «39 4nn 7.6 30 31 - 46 30
Pbsee 2355 «37 “20 T.6 31 L] - “8 %0
au6
W2aas LY 4 «2h %30 8,2 33 417 - 65 28
[LP-FR 1e2n 4.5 460 ReuU 29 53 - 51 67
Nleas 1225 12 240 7.8 17 2y - 27 28
N2eas 1230 40 1°0 T.R 8.7 10 - 15 8.8
Uless 1232 FS0 110 T.7 Je1 He2 - 123 1.0
0lese 1235 k52 100 T.5 9.9 6.1 - 1e 4,9
Nlees 1240 E5S as 7.5 7.3 “.s - 10 4,9
02eses 1245 L a0 7.5 6.8 3.9 - 9.4 4,1
(17PN 1°50 £35 70 7.5 6.1 3.3 - H.8 3.6
Clees 1255 F972 70 7.6 6.1 3.1 - 8.2 3.5
R PR 1300 Fa7 65 7.6 6,1 2.9 - 7.8 3,2
Nlaas 1305 E 45 70 7.5 6.2 3.3 - 4.0 4,3
N2ees 1310 4? 70 7.5 6,2 3,2 - B,2 3.4
YCees 1315 47 79 Tet 6.3 3.8 - 3.2 3,4
02ees 1325 (Y4 75 Ted 6.6 3.3 -~ 4.7 3.9
Neeoe 1335 [ ) 75 7.6 6.2 3.4 b 4,5 4,1
TCecs 1345 38 70 7.5 6,2 3.3 .- 4,7 3,6
- 1400 21 75 T.6 6.4 4,5 - 9.3 3.7
- 1415 13 RS Teo 7.2 4.2 - 9.6 4.3
SEP
2lese 1625 «50 135 Tes - .- 90 - -
2Teee 1020 12 275 7.7 17 25 -- 13 S7
ner
N6eea 0715 .19 700 8.5 49 79 20 120 46
05eee 1015 .18 616 7.9 45 60 - 109 4l
06eee 1115 .46 540 7.2 4l S3 - 81 44
0600 1120 1.0 465 7.5 38 45 .- 75 42
06ess 1125 11 4n0 B.6 28 68 - 70 37
06.0. 1130 18 330 7.8 25 27 160 45 29
Nbaes 1135 2S 5990 8.5 45 55 -- 43 120
N6eee 1140 73 269 7.8 21 19 - 35 28
0640 1145 101 220 7.3 18 14 .- 30 17
SPE -
CIFIC NisS- D1S~
INSTAN- Cone- SOLVED DIS= N1S- SOLVED
TANFOUS 2JCT= CaL~ SOLVED SOLVED CHLO=-
N1Se- ANCF PH Clum SODTHM  SAHLFATE RIDFE
TIVE CHARGE (MirRO=- (CA) (NA) (S06) (cL)
(CFS) LEGLY] (UNTTS) (MG/L) (MG/L) (MG/L) (MG/L)
1150 153 200 7.3 16 12 27 13
1200 149 131 7.3 10 ko2 17 7.9
1204 T 121 7.5 9.5 55 15 heS
1214 69 120 7.3 .4 59 15 6.7
1215 w2 16 7.3 8,9 Sed 16 6.5
1220 40 110 7.2 8.5 5e2 15 6,5
1275 34 110 T.2 BT S5.R 1n 6.4
1235 16 105 Tes 8,7 5.3 14 5.8
125% A 93 7.5 7.5 449 11 6.0
1308 71 An 7.5 6,7 4.3 10 5.0
1320 50 s 7.7 6,2 3.7 Heh 4.6
13230 59 Ta 7.6 5.8 3.3 Hed 4,6
1340 38 10 Tet Se7 3.4 8¢5 4.4
1350 et 75 Tas 6,1 3.9 Sell S.N
1405 la Hi} Tet Heb 4R 97 5,2
1420 11 87 Tet 6.9 5.4 11 Sed
1435 Ted 95 Te T.5 5.3 12 Te6b
1450 4.R 100 Tt 8,4 6.3 13 6,64
1518 Peb 110 Tet 8,9 hR 14 7.0
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T1I4E
NATE

FER
l“'.
14400
14...
l6s0e
léaee
14000
“...
léees
16000
14400
14000
1400
lésse
1éeee
14400
léees
14¢0e

LT Y1}
0a50
1000
1015
1030
16045
1100
1115
1130
1145
1205
1230
1300
1330
1400
1430
1500

S

DATE §

FEB
14404
1060q
16404
l"..
14400
164e.
100es
19¢e,
19600
lé,.,
lese.
lée.,
16404
l4ees
l“.'.
l4se,
14,44

TABLE 42.--MAJUR CONSTITUENT WATER-QUALITY DATA FOR STATION
THIRTY=SIXTH STREET STCRM SEWER AT DENVER=--CONTINUED

06714100

WATZR NUALITY DATA.

CALFMDAR YFAR

JANUAKY 1377 TH DECEMAEQ 977

SOF =
CIFIC NON= SONTia TS-
INSTAN= CONv= CAR= ALXA= AD= DIS= SOLVED
TANFOUIS D T HARD- BOMATE CINITY SNHP- SILVFDN CaL=-
J1S= ANCE H NESS HARD= AS TION SILICA CliM
CHARGF  (MICRO= (CAaWMG)Y NESS cacod ATIN (ST02) (cay
(CFS) MHNS) (UNTTS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/7L)
o4l 1180 7.6 9n 40 S0 8.3 3,7 29
«53 1020 7.7 L 39 sR 7.5 3,9 2R
el 1440 He2 H9 41 A 12 3.¢ 29
2.2 1620 7.2 A6 43 43 13 3.5 2R
5.9 3100 7.1 120 8> 38 23 3.4 [}
A7 3640 7.3 140 100 33 25 2.9 48
9.5 3290 7.1 140 110 36 22 2.8 51
9,7 2890 B.l 150 110 41 19 3.2 55
A7 2610 7.7 130 100 30 R 2.7 46
8.4 2330 7.5 120 RI 29 17 2.5 ¥4
T.4 2100 7.1 110 A3 31 15 2e? 4l
5.9 2200 7.9 150 120 27 13 2.8 S0
3.6 2300 7.1 160 130 2R 14 2.8 53
2.R 1910 7.1 110 79 0 14 2.7 31
2,0 1640 7.2 100 68 33 13 2,9 35
1.8 1480 Tesd 93 S9 34 11 3.4 32
1.8 1360 T.6 92 32 60 10 3.4 32
NIS=- DIS=
NLVED SOLYED DTS~ DTS= NIS=
MAG= nts=- PO~ SOI_VF) nYS= SoLVED SOLVFD
NF = SOLVED TAS= MAN= BICAR~ (o 2 SOLVED CHLO= FLUO=
STy SONTUY STt GANESE anNATE BONATE SULFATE 2INE RIVE
(46) (NA) (<) (MN) (=C03) (CO3) (SN4) cL) (F)
MG/L) (MG/L) (MG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG /L)Y
4,3 180 6.3 170 61 0 49 290 8
4,0 150 5.7 150 58 0 46 250 1.1
4,0 250 5.8 180 S9 0 48 380 .9
3.9 280 Seé 170 Se o 47 420 .8
4,3 SA0 7.0 220 46 0 56 920 o7
440 670 7.8 280 40 0 49 100 o7
4,0 600 A,l 250 44 0 56 1000 )
3.5 53¢ A0 20n S0 0 48 910 -]
3.5 470 R.1 250 36 0 40 320 .5
3.2 420 7.8 220 35 0 38 12v 5
2.8 60 7.7 200 38 0 36 64l) 3
5.6 360 7.5 210 33 0 36 670 b
5.7 390 Tet 180 34 0 36 710 o6
3.5 330 7.1 170 37 0 37 570 6
3.2 290 7.0 190 40 0 39 470 N
3,2 250 6.5 180 4} 0 40 400 o7
3.0 230 6.3 190 73 0 41 380 o7
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Nutrients, Biochemical Oxygen Demand, Coliform Bacteria, and Solids

Samples were analyzed for the following nutrients and related
parameters: total nitrate, total nitrite, total nitrite plus
nitrate, total ammonia, total organic nitrogen, total Kjeldahl
nitrogen, total nitrogen, dissolved phosphorus, total
orthophosphate, dissolved organic carbon, suspended organic carbon,
biochemical oxygen demand 5-day, total- (immediate) coliform
bacteria, fecal-coliform bacteria, fecal-streptococcus bacteria,
dissolved solids, total nonfilterable residue, volatile
nonfilterable residue, and suspended sediment. Biochemical oxygen
demand data are probably affected by the presence of trace elements
in the samples. Results of the analyses from the Littleton
catchment area are presented in table 43, for the Lakewood catchment

area in table 44, and for the Denver catchment area in table 45.
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TABLE 43.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND. COLIFORM BACTERIA, AND SOLIDS WATER=-QUALITY DATA FOR STATION
06710200 BI1G DRY CREEK TRIBUTARY AT LITTLETON

[E fndicates estimated, > indicates greater than}

WATER QIALTTY NaTAe CALFNDAR YFAQ JANIIARY 1976 TO NFCEMAER 1976

TNTAL
TOTAL TnvaL ToTay KIbL=-
INSTAN- NITRITE AMMONTA  (ORGANIC NDAHL TOTAL
TAVFOUS TOT A} TOTAlL PLUS NITRN= NITRN= NTTRN- NTTRN=
NIS~ NTTRATE  MITRITF  NITRATE GEN GFN GFN GEN
TIvE CHARGF, (N) (A1) (N) (N) (V) (N) (N)
NDATE (CFS) (M3/1) (MG6/0) (MLZL) (MG/L) (MG/LY (MG/L) (MG/L)
113% £.20 3.3 .08 3.4 «00 1,3 1.5 4.9
1235 Fa50 <80 .06 86 .00 2% 2e4 3.3
13135 Fe30 67 <05 .72 00 3.1 3.1 3.8
1435 F.20 69 05 T4 « 06 ?e3 2.3 3,0
1535 F.10 .73 .05 .18 +09 1.9 2,0 2.8
0925 Fo30 k] Y 37 «09 1.6 1.5 1.9
0935 Fo50 .30 .06 34 .04 1.2 1.2 1.5
ng4s Ee30 «31 <04 35 .08 1.0 1.1 1.5
1955 Fe?0 +30 «04 o 30 <09 1.1 1.2 1.5
27200 Eta .72 206 « 76 «35 3.9 4,2 5.0
2205 E13 «66 04 .70 «51 «69 1.2 1.9
2210 Fl2 02 204 66 XYY 1.9 2.3 3.0
2215 Eln W61 02 63 52 o6 1.9 2.5
2220 Fa,1 +59 03 62 + 45 1.6 2.0 2k
2225 FA.1 .57 .03 .60 .38 1.1 1.5 2.1
2234 £7.7 55 W08 «59 Yy 1le¢ 1.8 2.4
2235 €7.7 o T4 oo 78 XYY 1.1 1.5 2.3
2240 F7.8 .75 « NS «80 «39 1.6 1,.R 2.6
2745 ET.8 .73 +05 .78 .37 «51 A8 1.7
2755 7.1 o712 .06 o 76 «35 1.5 1.9 2.7
2300 £6,8 .79 .04 .83 35 1.3 1.6 2.4
2305 €6,6 .- - - - - - -
2310 £6.5 Y .04 .71 o« 36 1.4 1.7 26
2315 E6.0 65 <04 69 .26 l.0 1.6 2.3
2320 FS.2 .62 04 »66 .32 1.5 1.9 2.6
2325 E4 4 .65 .06 69 35 1.1 l.4 2.1
2330 £3.9 65 00 69 »33 1.3 1.6 2.3
2335 £3.3 «65 « 04 «69 32 1.0 1.7 244
2345 F3.R 56 04 «70 29 1.2 1.5 2.2
2350 [P «58 « 04 .72 30 1.3 l.6 2.3
2358 ESa.1 63 .06 67 o 40 1.1 1.5 2.2
1754 - 1.2 .05 1.2 Y 1.5 1.9 3.1
1350 49 A8 W06 92 45 3.4 3.8 4.7
1355 60 H4 + 04 .88 044 3,7 4,1 S.0n
1400 63 .79 04 «83 40 3.3 3.7 4,5
1405 54 R2 .03 «85 +48 Cete 2.9 3.8
1410 38 66 .03 +69 L) 2.4 2.8 3.5
1415 19 .72 <04 76 46 1.5 240 2.8
1420 €12 .77 04 81 46 1.6 1,8 2.6
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TABLE 43,--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER=-QUALITY OATA FOR STATION
06710200 BIG ORY CREEK TRIBUTARY AT LITTLETON==CONTINUED

WATER DUALTTY OATA. CaALENNAR YEAR JANUARY 1976 TH NECFMAER 1976

MS- I1S=- R e N15- TNTA) v,

Sof - TITa| SI} - SHS- CHF M= SOHLVEA NN - NN

VFile ARTHN=~ vEN PENEN 1CAL LRI I FYLT= FILT=

ER R PH K- DIZANTL NRGANTC IXYGFN (EST= HARLF QASLF

PANRIS OHARYS CA2RON CaRRnNy DEMAND WF AT ESTINDUF RFSTINIF

(») (2 () ) S Day 1¥0 )

nNaTE (MG/1) (M37L) (MG/1) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
MaR
LL PP 03 01 - - 16 1340 69 21
[ P 08 10 - - 20 A0 402 106
LI P <04 .08 - - 19 A0R “21 8A
08¢0 «07 o1l - - 17 293 296 18
06eae .03 «0R - -- 14 302 2?8 2?
2% e «0A .12 8,6 - 23 A3 137 .y
2% 40 .03 013 7.3 - o 62 163 62
2% 00 .06 .12 Be6 - 10 3 119 4“6
2% e $07 13 15 >10 10 44 83 24
APR
2% e .16 .10 7.9 <5,0 - % 84 34
2% 00 N7 W11 7.5 >5,0 8.0 29 43 6
29,40 $ 07 ol1u 5.7 >5,0 3,0 34 110 21
29440 .10 L] 7.1 >5,0 10 3Q la? 42
29 a0 o1l .07 6.4 >5,9 12 50 192 S0
29 e <13 «09 7.1 >5,0 le 39 108 33
2% e «0R 10 6.0 >5,0 10 36 55 3
29 00 o 10 $13 7.6 5,0 B840 LY} T4 20
2944 .10 .13 Ted 4,1 LYY 47 62 12
29,00 ol .12 8,2 5.6 6,0 45 ev o
2900 «13 13 R.8 2.8 Te2 (%4 110 48
29,40 .12 ele 8.7 1.3 b.4 2 [ B
2%eae - - - - 5,0 - -~ -
2% 00 .13 olé a,1 1,3 5.2 a7 S 7
290 12 lé 7.8 1,0 S.5 (L) 61 9
29,40 .13 12 7.8 1.6 6.4 51 36 1
29, ¢ ola ola 10 2.9 5.2 Sa 37 1]
29ee .13 .16 7.9 1.3 S.6 5R 46 0
29 44 «35 .15 8.0 1,1 4,8 65 37 0
2944 +55 «51 R,5 .- 5.2 65 31 0
2900 .16 .16 7.9 1.8 S.6 LD 45 10
29,4 W14 ole 9.7 1.8 5.2 58 45 8
MAY
25440 35 »31 - - - 10A 180 “9
30eae »29 .17 - - 46 70 856 132
3040 «31 .17 10 - 32 1ne 513 89
3040 .27 e15 - - 32 60 676 104
304 .36 17 12 -~ 2h SA 480 Sa
30,,.. - .15 11 - 30 X ] 489 T4
3044 35 .18 16 - 36 59 3958 5n
30... «25 17 Se6 - 38 36 429 56
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TABLE 43,--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06710200 BIG ORY CREEK TRIBUTARY AT LITTLETON--CONTINUEO

WATFR QUALTITY NATA. CALENNDAR YEAR JANUARY 1976 TN NFCF43FER 1976

TortaL
TOTAL THTAL TNT Al K JFL=-
INSTAN= NITRITE aMMONTIA  N23GANIC naHL
TANE NS TartaL TnTAL PLUS NITRN- NETRO- NITRN=~
DARTY NTTGATF  NITRITF  NITRATS GEN GFN GFN
TIME CHARGE (£ (N) (N) (N (N) (\N)
DATE (CFS) (MG/0) (MG/L) (MG/L) (574 (MG/L) (MG/L)
1425 £E7.,0 24 ) .93 47 1.7 2.2
1430 4.0 1.2 «05 1.2 .43 1.7 2.1
1435 £3.0 lel «06 1.2 .45 1.9 ?e3
1440 FP2.0 1.1 «05 1.1 43 1.7 2.1
1465 £l.0 1.1 08 1.1 .42 1.8 2.2
1450 El.0 o7 .02 49 o3 1.2 1.6
1455 E.S0 24 «01 «25 «35 le4 1.7
1500 £.20 1.1 .05 1,1 42 l.4 1.8
1746 30 +A0 « 015 +AS 67 6,1 4.8
1750 52 A9 05 + 94 1,2 1.4 2eb
1754 65 «60 « 05 «h5 1.1 3.2 4.3
1R08 4R .55 N4 «59 R4 2.4 3.2
1820 Fae.0 62 Y 66 62 2.7 2.8
1832 El.D .79 .07 .85 .61 1,5 2ol
1836 E+50 71 .05 76 W6R 1.5 2.2
1840 F.20 <81 «05 «86 .64 2.1 2.7
1R44 F.,20 .94 .06 1.0 .51 3.7 4.3
1858 Fo20 1.2 «05 1.2 .36 2,0 2.6
1902 Fa.20 1.2 «05 1.2 21 1.8 2.0
1906 £,20 1.2 «05 1.2 .40 1.6 1.8
1910 Fe20 1.3 «0S 1.3 .45 1.5 1.9
1924 F.20 1.3 «05 1.3 Y 1.3 1.7
1928 E.20 1.3 «05 1.3 .45 .75 1.2
1932 F.20 1.3 «05 1.3 Y .95 1.4
19,6 Fo.20 1e2 «06 1.3 42 1,1 1.5
1948 £.20 1.2 <06 143 LYY «HB6 1.3
1952 £,20 1.2 07 1.3 «39 1,0 1.6
2006 £.20 1.2 «07 1.3 'S «89 1.3
2018 £.20 1.1 <08 1.2 01 A9 1.3
2022 £,20 1.2 «08 1.3 <35 «75 1.1
2026 £.20 1.1 o 08 1.2 «27 1.5 1.8
0214 E3.3 81 «08 «89 1.1 3.8 4.9
0225 El6 .83 «07 .90 .50 1.7 2.2
0230 €17 .81 .06 +85 <50 «90 le6
0234 ElT 71 Y «75 52 1.7 2.2
023R F18 .61 .03 .54 .54 1.3 1.8
0242 Els 57 Y W61 Y +R0 1.2
0246 E20 Y .02 45 «3R 060 .98
0250 E24 «38 02 40 «35 62 o177
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TABLE 43.~=NUTRIENT,

DATE

206
Okess
0lee.
Oleee
0l...
Obeae

SFP
25440
2744

BIOCHEMICAL OXYGEN DEMAND,

06710200

WATER 2ALTTY NATA,

TOTaL

NITHN-

GFN
(N)
(MG/1L)

NVVWW W DW
¢ o ¢ @ o o 0 o
Lo wN N W

WNVNNNNVVWWWYWIWWWWW W
I EEEREEEEEEEEEREEEREEEER

PRI NERDININIDNSNITWIOSV IR

e D) W W
e e s o o e o @

NS DS ON~®

TIME

0304
0318
2330
06334
03138

N804
1130

TOYAL

NITRO=
GEN
(N)Y

(MG/L)

.99
.72
«56
.73
2.1

1.7
«93

D1

S=

SAL -

vF

Ve

OuNS e
PHARIS
(o)
(MG/L)

INST
TANF
DY
CHA
(CF

Fea
F21
ElS
Fl4
E12

£5

Nt

.25
37
‘35
.36
35
.37

60

.22
26
)
24
.20
.22
24
.28
.32
«33
.32
« 30
«39
36
.36
.37
«38
37
«38
«38
+38
38
.31

o34
27
.22
.23
.19
.21
.20
.21

AN
s
S=
RGE
S

N
+10

Se

SO -

VE
PH

D~
0S-

PHORLIS

(e
(M5

)
48

17
«15
15
17
17

.13
o8l

CALFHNAR YEAR

THT AL
NATHO-
EE RN
P 4Nw1)S
()
(MG/1)

.21
o2h
.29
P9
79
.10
.06
.32

.16
.19
.21
19
.16
20
+20
24
.28
29
5
23
35
e 15
.36
«37
38
39
.35
38
«36
«39
.29

<31
15
.14
ola
.16
ola
W16
14

THTAL
NTTRATE
(N)

{(MG/1)

26
28
.78
«30
1.8

66
«69

TOTAL
0’THO
PYNS-
PHNRUS
(P)
(4G/1)

.12
.13
o133
13
013

.10
.35

COLIFORM BACTERIA,

N1S=-
G -
vEn
NRIACTC
CANIDN
[Non]
MG/

15

la
15
1o
15

TOTAL
NITRITE
(N)

(MG/LY

o1
.02
201
«01
.02

204
+04

DIS=-
soL-
VED
NHGANIC
CARHON
(c)
(MG/L)

10
13

JANUARY

HIN=
CHF M=
1CaL
OAYSFN
DF AN
5 DAY
(MG/L)

40
34
3%
26

50
42
42
33
36
31
31
25
25
25
25
23
25
23
25
25
25
23
20
1R
17
17
19

TOoTAL
NITRITE
PLUS
NITRATE
(M)
(MG/L)

27
25
.29
« 31
1.8

.70
73

SUS-
PENOED
ORGANTIC
CARRBON
(C)
(MG/L)

AND SOLIDS WATER=QUALITY
BIG DORY CREEK TRIBUTARY AT LITTLLTON--CONTINUED

V] G-
S VD
ERISTN
(25 STa
Nt AT
130 ¢
(MG/L)

a7

16
114
103
194
152
12¢
126

1”8
1)
75
67

104

134

160

133

109

112

101

108

124

130

133

161

150

156

158

165

165

162

148

214
9N
73
68
61
52
4?
40

TOTAL

AMMONT A
NITRO=-
GEN
(N)
(MG/L)

24
.20
20
.22
«21

+25
«03

DIS=-
SOHOLVFN
SN TNS
(FST=
D'/F AT
180 C)
(MG/1)

27
28
39
41
Se

R[]
186

1976 TN DECEMS3FI 1974

TATAL
NN -
1T
EYIR
QST OUF

(MG /LY

352
rauel
167
154
124
140

92

72

1340
217
1160
671
1060
269
24h
33a
733
350
333
246
116
108
94
69
3a
52
35
24
3s
28
66

1030
228
62
212
54
117

108

TOTAL
DRGANIC
NITRO=
REN
(N)
(MG/L)

<48
o 2h
.07
«20
.13

«75
.17

TOTAL
NON=
FILT-
QARLE
RESTOUE

(MG/L)

124
105
79
s7
49

15n
19

VL .
NN~
FILT=
QAALF
AFSIPUF

(MG/L)

4?
32
31
2R

9
12
13
15

268
55
210
116
102
L
56
HA
129
14
69
54
Ly
ah
41
37
28
34
24
14
21
28
29

196
49
22
LY}
25
33
30
32

TOTAL
KJFL=
DAHL
NITRO=
GEN
(N)
(MG/L)

72
s
27
42
«34

140
«20

VoL,
NIN=
FILY=
RA3LF
RESIDUE

(MG/L)

32
29
25
3R
18

3R
18

DATA FDR STATION



TABLE 434=-~NUTRIENT, BIOCHEMICAL OXYGEN DCMAND, COLIFORM BACTLRIA, AND SOLIDS WATER=-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT LITTLLTON--CONTINUED

MAT T IALTTY DATAs CALE' NDAR YEAR JANUARY 1977 T0 DECHMIAFR 977

TOTAL
ToTAL TOTAL TATAL KJEL=
INSTaN= NETRITFE  AMMONTA  RGANIC nAsSt
TANFOUS TITal Tartap PLIIS NETRO- NTTRO- NITRNAS
NTS- MIT2ATF MTTRITFE NLYIAYE GF 1) E N GEN
TImE CHARGF N (N) (R3] (N) (N) (N)
NATE (CFS) (MG/1) (MGZL)Y (MG/L) (MG 2L (MG (MG/1 )
aPR
18,44 1525 .3 1.R .22 2,0 56 3,3 3.9
18,¢¢ 1835 3,2 1,9 07 2.0 RS 2.0 248
18¢ce 1545 245 le9 + 08 2.0 JAA 1.7 2.6
18440 168585 2.0 1.8 «0R 1.9 91 1.8 2e7
1Rees 1605 1,9 1.7 «0R 1.8 WR? 2,1 2.9
18440 1615 1.7 1.7 L 1.8 «H1 1,8 246
18,400 1625 1.5 1.6 o 08 1.7 +R1] 1,7 2.5
JUN
11,4, 1515 30 60 206 .66 .65 8.9 9.5
11,4 1520 48 «73 +N5 .78 «H3 o 77 1.4
1leee 1525 61 62 +05 .67 53 1.8 2.3
1leee 1539 A1l Wbl o NS 2458 .43 2.4 Peb
11s0e 1535 91 <53 « 05 «58 0 4? 1.1 1,8
1leee 1540 9k W51 «05 .55 o4l 83 1.3
1leee 1545 90 42 NS a7 246 1,7 2,2
1ls0e 1550 76 W4R o 05 «53 YA «39 A3
11,0 1555 64U W71 o0& 75 %2 .38 KO
Tlesos 1600 54 041 05 Y- «3R 1.1 1.5
1lese 1605 44 63 04 67 xYs 57 »99
1leve 1610 29 62 « 05 W67 o7 «51 3R
11see 1615 21 TR «05 <81 02 1.3 1.7
1lese 1620 17 T4 .05 .79 043 o7 1.2
1lese 1625 9,1 .81 «0% .86 Y «93 1,4
1le0e 1630 7.0 .83 .05 .83 %3 1.1 1.5
11ees 1635 8.5 oAl « 05 «8% 43 87 1.3
1leas 1640 S.0 W93 L + 98 43 97 ) IS
1lese 1645 Ge6 <80 o 0F .86 ,63 1.2 1,6
1leee 1650 4al «90 «06 .96 bl «66 1,1
11,.. 1655 440 .91 .06 .97 b2 +68 1.1
1lese 1700 3,9 +B9 «06 .95 045 .36 <A1
1less 1705 3.5 .96 06 1.0 4?2 1,2 1,6
1l1s0e 1710 3.4 .89 06 »95 3! 53 94
DTS- DIS~- 01S~- ToTAL vOL.
SAL - ToTAL SoL~- SUS~ SOLVEN NNN~ NON=
ToTAL VFD- NRTHO=- VED PENDED SOLINS FILT= FILT=-
NITRO~- PHOS~ PANS= ORGANIC ORGANIC (REST= RARLE RA3LE
GEN PHORYS 240RUS CARRON CARRON DUE AT RQESIDUE RESIDUF
(N) (e) (°) (C) (C) 180 C)
NATE (MG/L) (M1 (MG/L) (MG/L) (MG/L) (MG/LY (MG/L) (MG/L)
APR
18,44 5.9 «09 «07 28 >25 220 472 112
1840, 4,8 .13 .19 27 18 146 82 4?2
18,4, 4,6 .09 .14 28 2% 134 80 46
18,4 4.6 .15 «25 26 9,1 129 44 40
18440 4,7 W15 .19 24 17 122 164 60
18400 4.4 o13 <17 23 10 126 210 66
1R.,. 4,2 oll 17 22 18 135 196 Y4
JUN
11eas 10 30 28 30 >25 102 984 220
1leao 2.2 23 .29 20 >25% 71 794 218
1laee 3.0 «20 25 19 >2% 64 880 21R
1leas 3.3 L .29 18 >25 56 764 200
1le0e 2.1 .20 .27 12 »25% 53 172 19n
1leve 1.9 19 29 11 >2% 52 344 148
1lees 2.7 .19 .27 8,7 >28 L1 390 168
1lees 1.4 W22 27 B,6 19 4R 376 122
tlese 1,6 826 .28 9,0 20 sS4 252 144
11eas 2.0 - -- - - -- -- -
11e0s 1o .25 .28 10 - S9 300 122
1le0e 1.7 «29 «31 11 11 A% 346 112
1leee 245 .28 37 11 21 59 306 142
13 T 2.0 33 239 11 17 85 232 104
11,4, 2.3 .33 040 12 14 95 276 106
1leee 246 «33 «40 13 15 109 224 92
11eee 2,2 L «39 - 15 lin 115 AR
1leee 2.4 $36 .37 13 | 2 115 220 102
1less 245 35 043 12 12 118 180 136
1le0e 2.1 .36 42 13 8,5 117 164 124
1leee 2.1 o4 6b 14 A,6 116 180 HA
1lese 148 XY Y 14 7.5 125 112 64
llese 246 40 86 13 9,2 118 94 74
1leoe 1,9 Y4 .63 14 10 129 128 100



TABLE 44.-~-NUTRIENT,

JATE

vaQ
06444
LL TS
2% 40
P9 00
29,40
29, .0
2900
2% 00

JUN
17eee
17cee
17eee
‘7l..
17000
17cee
1700.

JUL
19,40
lq...
lq.'.
19s40
19,40
19.40
19¢ee
19.‘O
19,40
19..’
19,40
190..
1940
19.e0
19,4,
19600
19,4
19,..
19«00
19,00
IQOCO
19,,,
19,40
!90..

Tive

1145
1231
0940
1030
1130
1230
1400
1430

1328
1330
1332
1335
1340
1350
1400

1820
1322
1R24
182%
1828
1830
1332
1934
18936
1838
1840
1R42
1844
1846
1848
1”50
1852
1854
1856
1RS8
1900
1902
1904
1905

INST AN
TANFOUS
18-
CHARGE
CFS)

F.l0
Foln
Fe.l5
EolD
E.05
E.03
Feul
E.N3

o

WWwrrLWOrIUN S

MmN

£2.1

MR N N N L N
— s b s s 1)

[AVIRA VIRVVRR ST IS N Pe }

WATER QUALITY DATA,.

TNTAL
HITATE
N)

(Ma7L)

. R9
«99
35
.29
40
45
53

.18
32
-1.]
73
50
«59
+68

<53
52

.52
54
.54
57
«55
-
«56
.56
56
57
«56
«57
+5R
57
«6H0
52

.63
«63
.67
.66

BIOCHEMICAL OXYGEN DEMAND,
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER,

[E indicates estimated, > C
< indicates less than, B indicates nonideal count]

COLIFORM BACTERIA,

AND SOLIDS WATER=-QUALITY DATA FOR

AT LAKEWOOD

indicates greater than,

CALENDAR YEAR JANUARY 1976 1O NECEMIER 1976

TATaAL
NITRITE
N\

(MG/L)

.10
.11
«05
.06
«05
04
.04

.08
.10
.08
b0l
.05
.05
W02

.07
.08
06
.08
N7
.07
.05
.06
07
.07
.06
.08
.06
.07
06
.06
.06
.06
.06
.05
06
.06
.06
07

TOTAL
NITRITF
I
NITRATF
(N}
(MG/7L)

«99

1.1
060
«35
45
.49
oh?

.25
42
o T8
oTa
55
-1
« 70

.60
.60
53
.60
61
61
.62
61
W61
b1
.62
o6}
.63
X
.63
o646
«63
.66
Y
«69
69
)
o773
o 71

95

TnTAaL
AMMONTA
NITRN=
GEN
{N)
(MG/L)

N3
00
00
2.3
.01
.06
WNa

.57
5%
.68
«35
%5
40
57

.31
«21
32
35

<35
39
¢37
37
«35
40
38
.38
o0l
o@l
43
"]
«39
.35
63
042
62
060
.63

TITAL
OGANIC
NITR0-
GEN
(N)
(MG/1)

-t st et bt ) N D D e bt [\ et b b e P G

@ & 8 4 8 ¢ 4 4 8 B s 8 s s e 0 v e e s e v e

UNN:)W@NTOOG&W*‘QOO&&\IWNN

ToTAL
Jb L -

AL TOTAL
NITRN= NITRO=
GEN GEN
(N) N
(MG/L) (MG/L)
3,? 442
445 Se6
3.3 3.7
£ 3,8
3.1 .6
3.3 3.8
3.7 4,3
3,0 3.3
[ 1.R
1.4 2.2
1.5 2.2
1.3 1.9
1.8 2.4
2.3 3.0

NN~ NANNNN NN =N NN N -~ W
P N N R EEREEEEEEEEEE R
N PN NN WEEPNLCEPNVNWEIN~T Y
WNNN VNNV VNWWWNWNNWNNNNND WS
R EEREREEEEEEEEREEEREEEEEEEREEX]
PP~V LTIONDOTOWIND B ODWWN S

DIS=-
SOL =
VED=
PHAS=

PHDRUS

(P)

(MG/L)

.01
.02
N3
.03
.08
W05
.09

22

STATION



TABLE 44.-=NUTRIENT,

JATE

MAQ
06...
[ L Y
?Q..'
29 .
2% 00
2% ..
29,40
P9 00

JON
17¢0e
17600
1Teee
‘7...
17cee
17000
I7.'.

JUL
19,0
19 ¢0
19 ¢
19%ee
19¢ee
1900
19440
| £ T
1900
19 ..
1% e
19...
1900
19 ..
19...
190
19.0.
19,
1900
19,00
19,40
19400
19e.
19,0

TovaL
ORTHD~
PHOS -
PHORUS
P
(MG/L)

.00
.00
02
06
07
.01
.06

.19
22
22
21
.26
«23
«28

.23
25
«27
.27
.28
27
«25
26
26
«28
26
26
27
.28
27
«29
26
25
.28
27
26
25
.29
28

BIOCHEMICAL OXYGEN DEMANO,

WATER QIALTTY NaTa,.

J1S-
SO~
VFD
07ANIC
CARRON
)
(MG/L)

9,7

S G
PEVAFD
ORGANTC
CARRON
)
(M5/0)

S ND N~ —~
NANPFOC O

O N
-
3 O

v n
P e o o )
t Wr o

— —
o —
11t
[ ]

r—
N

CALF DAR YF AR

A0
CHEMa
1caL
IXYGFN
JEMAND
5 0AY
{(MGa/1)

46
60

58
56
5%
50

35

22
20
16
18
17

14
13
11

COLIFORM BACTERIA,
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER,

JUMF -
ITATF
coel-
FOoRs
(COL.
PER

100 ™

R4000D
R20000
ainnQ
8290
<100
<l00
<100

96

JANHIARY 1376 TO

FECAL
coLt=
FORM
(COL.
PED
100 ML)y

-

<1000n
<100
R300
8100
<]0n
<l00
<100

ANO SOLIDS WATER-QUALITY DATA FOR

STRFPa
TacoceT
(cnt=
INTFS
oEQ
100 My

<lonnon
BR300
ajoo00
<ino
<100
<100
<100

NECFMACR (Y9 l6

NiS=
S VEN
SALINS
(FST-
VIE AT
190 O
(MG/ZLL)

934
945
355
296
227
408
3

170
182
114

39
114
130
1le

73
66
66
80
BR
65
70
67
70
66
73
A9
72
73
75
70
66
83
79
83
83
67
72
72

TOTAL
NIN=
FILT=
RA3LF
RFSTDUE

(MG/ZL)

618
2360
9AR
1160
1650
972
1550

3610
376
306

72
25
455
608

1080
1110
906
RPR
874
93R
174
77?
666
710
Te?
760
632
614
650
614
602
574
574
514
606
632
648
693

AT LAKEWOOD--CONTINUED

voL.
NON~
FILT=
RARLF
RESTNUE

(MG/7L)

116
296
184
174
310
123
208

387
56
41
15
55
69
75

1560
160
160
132
160
136
140
160
126
126
128
134

90

88

98

96
118
120
119
1nA8
118
121
132
122

STATION



TABLE 4&4.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWDOD--CONTINUED

WATFR NUALTTY NATA. CALFANAR YEAR JANUARY 1976 T97 NFCEM3ER 1976

TOTAL
TOTAL TOTM TOTAL KJFL=
INSTAN- NITRITE avMONIa  ORGaNIC DAAL
TANEOUS TITAL TOTAL PLUS NITRN= NITRO- NITRO=
N1S- MITRATE NITOITF NITRATE GF M GFEN GFN
TIME CHARGE (N) (N) (N) (N) (N} (N)
NATE (CFS) (MB/1) (MG/L) (MG/L) (MG/L) (MG/L) (MG/1)
SFO
| 1642 ES«S «R9 .21 1.1 .88 3.7 4.6
léoee lads FS.0 1.2 .15 1.3 1.7 1,0 2.7
l4cas 1446 FoaS 1.9 10 2.1 3.5 2.8 o3
Téqa0 1450 £3.8 1.9 «10 2,0 3.8 3.5 7.3
léaas laba £3,0 1.9 .15 2.0 4.5 3.1 746
16aue 1458 E2.7 2.0 ol0 2.1 4.9 7e6 7.3
14aee 1500 FP.5 2.2 .15 2.3 S.6 1.2 feB
16,00 1806 £2,3 2.3 SOR 2.4 7.0 440 11
léaas 1510 £1.9 2.5 «08 2.6 a.1 3.9 12
légae 1520 F1.2 246 07 2,7 Al 1.6 9.5
2Tlaae 1055 £e50 1.2 «03 1.2 oNa «05 <09
oct
06.0e 1030 Fol0 .10 1.0 1.1 95 T.7 8,6
Nhoee 1057 £2.5 «55 25 80 L] 3,0 3.6
N%eee 11¢9 £3.,2 <21 07 .28 .27 3.5 3,7
06440 12725 2.1 5S4 <05 .59 22 240 2.2
AL TR 12%R Flea <38 «06 %2 .la L) 1.1
0640 1343 Fl,4 .72 06 o786 Jda 1.1 1.2
0640 1617 £2.8 48 .02 90 e .78 .92
n1Se- nis- 018~ TOTAL VNl .
SAL= ToTaL SoL= SUS= SOLVEN NON= NONe
TOTAL VED= 0RTHO- VED PENDED SOLTNS FILT=- FILT=
NITRO- PHNS - P<4nS~ NRGANTC ORGANIC (REST - RARLE RASLE
GEN PHORUS PH0RUS CARBDN CARRON NUE AT RESIDUF RESIDUE
(N) ey P (C) (CY 180 C)
DATE (MG/L) (M5/0) (MG/1.) (MG/L) (MG/L) (MG /L) (MG/LY (MG/L)
SFe
l4aae 5.7 16 54 - -- R2 5460 808
14,.. 4,0 .27 45 - - 77 6600 808
14400 8.4 «55 .72 - - 95 6120 808
léaos 9.3 70 .73 -—- - 106 5629 736
16aae 9.h «6R «87 - - 11a 4180 516
14,00 9.4 B4 96 - - 116 3520 454
19,40 9.1 +95 1el - - 135 3110 416
16400 13 .93 le0 - - 140 2930 364
léoas 15 1.0 1.2 - - 136 2200 300
14cee 12 1.1 1.2 -—- -- 142 1870 272
2T eee 1.3 .06 N6 9.8 3.3 177 223 44
ocT
L 9,7 .10 .02 84 - 264 1960 326
Dhesse bt L 01 41 30 139 2600 344
06ese 4,0 .12 .10 11 19 55 1100 102
0heoe 2.8 .16 .12 12 11 70 409 55
Nheos 1.5 W.d2 o111 2,0 9.9 60 43R 60
Oheqe 2.0 o 18 .18 11 9.0 Q5 248 52
Nfeee 1.4 17 .12 12 Be5 117 é02 42

97



TABLE 44,-~NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FQOR STATION
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD=-=-CONTINUED

WATER QALTTY NATYA. CALFNNAR YFAR JaANUAKY 1977 T) NECFM3g 1977

TOTAL
TaTaL TOTAL TOTAL K FL=
INST AN~ NITRITE  AMMINTA  NRGANIC DAHL T0TAL
TANFOUS TAT AL TOTaAl oLUS NT T NTTRN- NIT 0= NTTRO-
NIS= JITRATE  NMITRITF  NTTRATF BEN GEN GFEN GFN
TIME CHAIGE (N) (N) tN) () (N) (0] (N)

NATE (CFS) (MG/1) (MG/L) (MG/L) (MG/1.) (MG/1) (MG/1) (MG/1)

FEB
14,0, 1005 Fl.0 .11 Ndd «33 27 3.1 3.6 3.7
ldees 101> £9,0 « 34 W12 46 «23 3.1 3.3 3R
leees 1130 £7.0 .23 .15 38 .22 3,4 3,6 4.0
| Y 1100 FR.0 X 07 51 .23 3.1 3.3 3.8
144e, 1120 FR,0 .39 <08 47 09 2.9 3.0 3.5
16,4, 1130 Fln .45 .08 .53 o1l 3.1 3,2 3.7
léees 1144 ERLO sGé «Q7 51 yirs 3.2 3.2 3.7
| L. 1150 Fh0 6? 07 49 o0l 2.9 7.9 RIS
| E P 1200 5,0 a7 07 W54 .03 2.0 2.0 2.5
léses 1215 £4.,9 a7 +0R +95 .01 3.3 3.3 3.9
lasea 1230 F3.0 .59 .07 66 .22 3.0 3,2 3.9
laees 1300 Fl.n .50 .10 60 .01 2.1 2.1 2.7
lasee 1400 Fe50 « 45 .13 Py-1- .01 2.4 2.4 3.0
APR
12404 1513 1.7 - - oT7 .34 3,6 3.9 4.7
12400 1522 2.6 - -—- 64 .19 3.0 3,? 3.8
| -2 152% 3.3 .- - 63 «2h 2.5 2.8 3.4
1240, 1530 3.1 .- - .63 Y] 1.4 1.9 2.5
1260, 1534 2.9 - - oHhT .55 1.9 2.5 3.2
12e00 15348 2.6 - - 71 48 2.7 3.2 3.9
12600 1542 2.3 -— - 56 .28 3.1 3.6 4.0
12000 1546 2.2 - -- 54 .32 2.7 3,0 3.5
12400 1550 2.5 - .- .48 .49 2.7 2.7 3.7
1244 1554 2.5 - - +43 .38 1.9 2.3 247
12e0. 1558 ?.5 - - 'S .38 1.9 243 2.7
1240 1602 2.3 - .- «40 35 1.8 2.2 246
12444 1606 2.3 - - 42 49 1.6 2.1 2.5
1260 1610 2.3 - - 40 W37 1,5 1.9 243
12e4as 1614 2.3 - .- «39 «31 1.6 1.9 2.3
1240 1618 245 - -~ «39 40 1.8 2.2 246
| - 1622 2.3 - -- 42 .30 1.7 2.0 2.6
12400 1630 2.3 - - 40 3 3.4 3,7 4,1
12¢0s 1640 2.2 -- - «39 .22 1.8 260 2eb
12¢0s 1650 2.0 .- .- + 36 .24 1.5 1.7 2.1
| - 1655 1.9 .- .- .36 35 1.3 1.7 241
124, 1700 1.8 - - «36 .27 1.6 1.7 2.1
1260 1718 1.3 -- - +38 22 1.5 1.7 241
12¢ae 1739 1.2 - - «39 .25 1.6 1.9 2.3
12600 1745 l.1 -- -- .38 .25 1.4 1.6 2.0
12000 1800 .70 - - 40 «20 1.4 1.6 2.0

98



TABLE 44.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATICN
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEODERAL CENTER, AT LAKEWOOD--CONTINUED

WATTR QUALTTY DATA. CALFMDAR YFAR JANUARY 1977 T0 oFcEMasn 1977

IS~ I1S= DIS- TatAL VoL,

SO - TATAL SOM.- SyUS- 50LVF) N - NON-

VEN= 0RTHN=- VED PENNEN SoLIns FILT= FILT= SUSe

PHOS - PHAG- 0R34NIC  NRGANIC (RES T QARLF AaLF PFMDED

240RYS PHNRUS CAaRRON CaranNy DUF AT  RESIDUF  QESIDUE SENT~

(P (P) ) ) 180 O MENT
NATE (MG/L) (M6/7L) (M5/7L0) (MG (MG/L) (MG /L)Y (MG/L) (MG/L)
FFAR
léees .08 .19 - -- 1120 18910 254 17480
16,.0 .03 .18 30 »25 925 1040 278 1300
| .07 .13 29 »25 1090 1110 260 1140
l4gae0 .08 05 27 »25 943 982 276 1090
| K .08 +06 25 »25 774 942 226 QA0
) R .09 .05 25 >25 727 91R 23R Rlé4
14000 .10 +08 - - 658 a3n 212 1010
16400 .09 «0h 24 »25 631 E2L) 222 921
14e0a .09 07 28 »25 613 1030 194 R30
| KR .10 W11 26 >25 592 1080 216 8e7
léses .12 09 -- - 559 790 172 581
16,44 .10 .09 33 >25 517 89a 214 -
| s «09 «09 - - 499 918 174 1150
aPR
12000 - .13 .- - - - - -e
12400 - 26 - - - - - -
12440 - 45 .- - -- - .- -
12¢0e - A0 .- - -- - - -
12400 - .79 - - .- -- . e
1240 - »99 - - - - - -
12400 - 43 - - - - - -
12000 - 61 - - - - - -
12400 -- 1.0 .- .- - - - -
12400 - «32 - - .- - - -
12000 - 42 - -- - . - -
1240 -~ 37 - - - - - -
12,40 - .97 - -- - -w . -
1244 .- .07 - -- .- - -- -
12400 - o7 -- .- - - -- --
12444 - 250 - - .- - .- -
12400 - Y - - - - - -
12400 .- <36 - - - . - -
12400 - 43 .- - - - - -
12640 -- .35 .- - - - - -
12600 - W06 - - - - - -
12440 - +31 - - - . -- --
12400 - .40 - - - - - ..
1240 - $27 - - - - .- -
12460 - 33 -- -- - - - -
12600 .- .31 - - - .- - --

29



TABLE 44.==-NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD=-~CONTINUED

WATER O ALTTY DATA, CALFNNAR YFAR JANUARY 1977 T DECEMAFQ 1977

TNTAL
TOTAL ToTAl ToTaL KJEL -
INS TAN= MITRITE avvMnuTa  NQGANIC DAL
TANFNOHS TATAL TOTAL PLUS NITRNw NTTR)= NITRO=
DTS- NITOATF NITRITF NITRATE GEN GFN GFN
TIMF CHARGE (\) (N) (N) (N) (N) (\)
DATE (CFS) MG/t ) (MG/L) (MG/L) {(MG/L) (ML) (MG/L)
APR
12,00 1815 L) -- - 43 PR 1.4 1.7
12400 1830 .30 -- - W46 .24 1.6 1.6
12440 1845 26 .- .- le6 32 1.5 1.8
1944 1610 1.0 1.5 06 1,8 .70 3,1 3.8
19.40 1415 1.3 1.3 27 1.6 «5R 440 4,6
19,40 1425 1.5 1.2 14 1.3 2R 2¢h 2.9
19,4 1435 1.7 .91 «09 1.0 .21 1.9 2.1
19¢40 1445 2.0 h6 07 .73 30 1.5 1.8
19,,.. 1655 2.3 «59 «0R 67 .29 143 1.6
19,,e 1505 3.1 46 o 06 .52 «34 1,2 1.5
19,40 1520 7.8 L 06 YA .27 1,3 1.6
19,4 1535 3.3 .33 06 .39 «2h 1.3 leb
19¢40 1550 2.9 «39 L) L] .24 1.6 1.6
19,4 1408 2.6 bl « 05 43 .23 lea 1.6
19... 1620 ?e6 .37 «06 .43 .21 1.3 1.5
19.ue 1635 25 .35 <06 W4l .20 1.3 Lo
19,40 1650 2.3 .37 205 4?2 o 17 | Y] 1.2
19,4 1705 ?.5 .35 05 o0 .20 1.0 1.2
19,40 1720 2.0 . 36 05 42 .19 1.0 l.2
19440 1735 1.7 4> $07 .52 2R 1.0 1.3
19,.4 1750 1.6 36 .07 %3 21 KT 1,1
19440 1805 1.9 .39 .07 W45 :20 +BO 1,0
19:40 1820 ?e5 .37 «N6 .43 e 20 « 90 l.1
19440 1835 2.9 72 «05 .77 26 <73 .97
19,40 1850 3.3 .37 .05 42 .21 1.2 1.4
NIS= NDIS- 01S=- TOTAL VoL .
SNL= TATAL SOL= SUS~ SOLVEN NON= NONe
T2TAL VFDe= 0ITRO~ VED PFNDED SOL1INS FILT= FILT=
NITRO=- PHNSe PH4NS- ORGANIC 0ORGAMIC (REST=- RARLFE RA3LE
GEN PHNRUS 24nRUs CARRON CARBON DUE AT RESIDUE RESTOUF
(N) (P} (P) (C) (c) 180 C)
NATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/1) (MG/7L) (MG/L)
APR
1240 2.1 - 07 .- - .- - --
1240 2.0 hadd «33 - - .- - -
12400 3.4 - .08 - - - -- --
19,40 5.7 «03 .13 40 >25 14R A48 152
19440 6.2 .02 16 24 >25 122 608 144
19,4 6,2 .02 «30 19 >25 110 836 164
19,44 3.1 02 22 16 >25 77 744 128
19,4, 2.5 02 .19 12 >25 63 400 a4
1940, 243 06 29 11 24 AT 692 6
19.40 2.0 «03 .22 T.R 21 56 732 132
19,44 2e0 03 24 7.9 23 Se 700 120
19... 2.0 01 o?3 6,4 23 50 548 q6
19,40 2.1 01 24 8,6 9.5 T S4s 88
19.00 21 «03 20 B,4 11 71 496 96
19.40 1.9 03 25 6,R 17 67 528 1na
19.0. 1.9 03 25 7.1 13 67 456 106
19440 1.6 «04 .19 7.1 la 70 440 ha
19.40 1.6 06 .18 6,8 17 Al 374 68
194 le6 «02 .20 6.9 12 69 398 76
19440 1.8 « 06 «37 6,8 9,2 Ta 292 60
19,40 1.5 J02 2D 7.6 12 79 204 46
19¢ee 1.5 .01 «25 7.7 17 77 288 64
19:00 1.5 01 «19 R,.0 18 AR 292 68
19444 1.7 03 .12 7.2 13 125 2356 60
19,.. 1.8 .02 .18 9.2 1e 71 392 6AR
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BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06714100 THIRTY-SIXTH STREET STORM LEWER AT DENVER

TABLE 45.-=-NUTRIENT,

[E indicates estimated, > indicates greater than]

WATER QUALTTY DATA.

CALFNDAR YEAW JANJAKY 1976

1o OrctyMdER 1976

TnTag N1Sa
TOTAL TATAL TNTaAL XKJF L= SOL=- TNTAL
INSTAN- NITRITF  AMMONTA  ORGANTC naHL TOTAL VED= NRTHO=
TaNEDUS Tatat TNYAL PLUS NITRO- NIT2)~ NITRN= NITRN- PH)S- PHNG =
01S- NITWATF  NITATTF  N[TRATE GEN SEN GGEN 5F N PHORIIS PHORUS
TIME CHARGE () () (N (\N) (n) (\) (N) Py (P
NATE (CFS) (MG/L) (MG (MG/L) (6700 (MG/L) (MG7L) (MG/L) (MG/L) (MG/L)
MAR
050 1320 13 05 .01 .06 03 b7 4,7 4 4R .09 W01
0Se4a 1400 15 ol L3 .15 .00 4,6 4,4 4,A 1.0 .62
05e0e 1415 19 24 25 .53 U6 4,0 4,0 4,5 vl 27
NSeus 1530 12 RO .15 95 W17 3.9 6,1 Sl .11 .07
0Sese 1539 13 o 75 .22 .97 04 3.4 3.4 4.0 «10 207
0544 1700 9.0 -1 21 75 28 3.4 3.7 445 .12 !
(] P 1100 1.1 « 91 .19 1.1 .13 3.0 .1 4,2 2.1 o 75
0feee 11as Sel .15 .11 a4 .20 2.5 248 3.1 «R0O 95
[ YN 1230 21 .24 1o .39 .23 3.5 3.7 441 26 .19
06ees 1300 2% «31 S 65 .18 3,7 3.9 444 17 19
Nhees 1400 In «5A 14 72 +33 3.7 4,0 4,7 «17 .19
064ae 1500 24 W77 17 .96 .34 3,6 3.7 4,6 .15 ele
[\ L P 1600 la 72 W17 «R9 241 <56 .97 1.9 .28 + 2R
Pheee l1uen 1.6 1.3 13 1.6 1.1 2.6 3.7 5.1 «95 .25
2hess 1030 1.9 1.2 .12 1.3 1.1 2.4 3,5 44 58 .20
26440 1060 23 1.2 .12 1.3 1.9 2,3 3.3 446 a7 .19
LT 1040 217 <39 .11 1.1 99 2.5 3.5 44k .71 .22
2600 1100 3.1 91 +09 1.0 .97 2.5 3.> 4,5 .52 .19
26aee 1110 3.7 .92 MUl 1.0 .92 2.1 3.0 4.0 h7 24
2heee 1120 Se9 1.0 N9 1.1 lal 2.4 3.5 4,6 «55 .21
2hense 1130 Q.2 1.0 .09 1.1 1.0 2.5 3.2 446 53 .19
26e0e 1339 Sel 1.0 .10 1.1 l.1 244 3.5 446 .89 .37
{- X 1400 1.6 1.1 .10 1.2 98 246 3.5 448 1.5 .09
28400 1430 «90 1.2 .11 1.3 1.0 1.8 2.8 4,1 «95 37
r-4- 79 1530 «30 1.6 <10 1.5 .88 2.0 2.9 4,4 1.7 lh
2Taee 1U45 .22 W70 .09 79 +«35 2.} 2.6 3.2 «35 .21
28440 1600 22 ) .02 07 .23 3,4 3,6 3.7 »51 .19
2Raee 1610 23 .01 .02 .03 27 2,6 2.7 2.7 .45 .27
P840 1620 + 23 o35 «?5 oh0 26 2.4 2.5 3,2 .38 17
28444 1630 22 57 .05 63 24 1.7 1.9 2.5 24 17
2840 1640 31 -7 W03 «59 24 1.8 2.0 2.6 .26 W16
28400 1650 37 45 .05 «50 «23 1.9 2,1 2.6 .27 16
P840 1700 42 o4l .05 46 26 1.8 2,0 2,5 25 17
28e0e 1710 33 W4l .05 .46 23 1.5 1.7 2.2 .33 .17
28e0e 1720 36 40 .05 45 .23 1.7 1.9 2.6 .35 .18
2%ee 1045 Seb - - - - - - - - -
2900 1100 7.2 .63 .11 74 .35 1,9 2,2 2,9 l.2 1]
2900 1115 Re9 60 ola oT6 «00 2.2 2.2 2.9 .36 .33
2% 1145 9.8 T4 .07 +81 54 1.9 2.4 3,2 .30 .15
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TABLE 45.==NUTRIENT,

NiS=
SOL =
VED

NPGANIC

CARRADN
(<)

IATF (MG/L)

vaR

0Sees 36
NS5aes 32
05ese 30
0Seae 35
08440 28
05400 27

N6y -

NBeee -

RL- PN -

LI -

N6ees -

LLPRYs -

N6e¢0a -
Phe0s 16
2600 21
Phes 22
POhees 19
2.0 13
268a0s 19
2heee 21
2heve 19
2hees 22
2600 11
?26ees 20
2640 16
27”. l‘
28ees S0
2Bese 37
28400 27
28400 12
2Reee 13
28e00 16
2Bees 13
2840, 13
28e0s 13

29ees -
2% a0 13
29,00 21
290 16

BIOCHEMICAL OXYGEN DEMAND,

06714100

WATER QUALTTY NDATA.

5US=
SEVNEN
A2548N1C
CarRHOM
(C)
(MG/L)

>10
>10
B0
>10
>10

COLIFORM BACTERIA,

ANG SOLIDS WATER-QUALITY DATA FOR STATION

THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

AT0-
CHFMa
1ral
NXYGFN
DFEVAND
S OAY
(MG/L)

>35
>3%
>35
>135
>3%
>35

53
42
37
36
32
10
30
32
30
32
2
32

56
58
40
20
22
28
20
21
25
24
20
30
26

CALENDAR YFAR

[UMf e
JDIATF FFCAL
caLt- coLT=

F WM FORM
(COL . (COL
PFQ DER

100 ML) 100 ML)
57000 2”000
69000 28000
96000 l«n0n
96000 140090
¥3000 2500
23000 2100
35000 2900
28000 6800
51000 24900
85000 5100

- -
- -

102

STREP=-
TnCcnCCt
(CNL=-
INIES
PER
100 ML)

NIS=
SN VFND
SN 1NS
(RFS 1w
JUE AT
180 C»
(MG/L)

SaRrp
45R0n
4180
317n
2840
26490
929
1600
1420
1760
9T/
177
740
190
166
167
138
117
132
122
122
140
145
164
193
277
231
176
158
184
140
A9
8?7
89
79
246
209
114

JANUARY 1976 TH NECHMIES 1976

TOTAL

NONe
F1l T
AARLE
RESTHUF

(MG/L)

1100
1060
@22
6le
416
354
136
176
364
«20
350
212
224
25
211
31
a1
63
m
an
6%
27
66
41
20
98
117
95
66
46
“2
(Y}
a7
48
R
90
100
50

vl .,

NON-

FILT=
RA3LF
RESTDUF

(MG/L)

297
267
24?2
158
118
22
9
50
1n
36
98
76
53
25
201
2s
35
42
28
37
28
12
36
25
20
28
62
63
25
23
3R
13
2R
21
19
28
el
24

SUSe=
PENDED
SEOT=

MENT
(MG/L)

1260
1190
1050
680
450
330



TABLE 45.--NUTRIENT,

TIME
NATE
MaAR
2%, 12n0
2% . 1215
2% 40 1245
2900 1330
2%, 1430
29,4 1500
2% 40 1530
29, 40 1600
2% s 1630
P%.s 1700
ADR
?Tees 2370
PQess 2200
29,.,, 2210
29 4. 22720
% 40 2230
?9..4 2240
2% .0 2250
29 04 2300
29440 2310
29%... 2320
294, 2330
29 40 2340
2% . 2350
29.., 2400
30,,., 0on20
30... 0030
30.,, 0040
3040 0050
30.,, 0100
30.0s 0110
30.., 0120
I0,,.. 0130
30,.. 0140
30ees 0150
MAY
2400, 2115
244, 2125
244, 21135
2440, 2145
2644, 2155

BIOCHEMICAL OXYGEN DEMAND,

06714100

CCLIFCRM BACTERIA,

ANC SOLIDS WATER-QUALITY DATA FOR STATION
THIRTY=SIXTH STREET STORM SEWER AT DENVER--CONTINUED

AATEQ QIALITY DATA, CALFNDAR YFAR JANUAKY 1976 T0 Nk CFUIFD 1976

TNSTAM
TANEQUS TOVAL
J1s- NITDATFE
CHARGF (M)
(CFS) (MR/L)
9.8 T4
9.9 72
9.5 .67
9,5 L]
2,2 «63
1.R « 73
1.3 «50
«95 72
77 71
.62 70
4o <65
3.1 .21
5.9 -e
14 23
29 .32
42 «21
£35 .58
E55 .63
E70 .58
€55 -
ES0 045
£50 44
2 .62
33 L 46
21 50
18 52
15 «51
12 «58
10 «57
9,0 60
8.0 YA
5.9 62
Sel «66
4¢3 .58
4.6 33
3,A8 1.3
3.0 .70
2,2 1.5
1.7 +55

TAY 4
MITRITF
(v
(\G/L)

.10
.08
.09
.08
.06
N7
.12
07
N7
.06

Ve
.12
.09
.11
.05
N7
.01
.01
L)
.06
N6
.05
»05
.05
.06
.06
.05
.06
o046
206
U7
.08

o1
W31
.23
+31
29

ToTaAL
NITRITF
PLUS
NTITRATF
. {N)
(MG/L)

.84
<80
o716
77
59
80
62
.79
« TR
76

247
.33
32
.43
2k
b5
-1’}
«59
«30
«48
«h8
51
55
57
57
b4
o562
»56
48
+6R
.73
o 75

bo
1.6

«93
1.8

«84

103

TOTAL

AMMONT A
N1TRO=-
GEN
(N)
(MG/L)

«5?
52
30
«52
245
4R
«2H
55
'sn
«53

+57
.93
l.1

.87
13
63
« 71
53

TOTAL
NIGANTC
NTTRO
GEN
(N)
(MG/L)

T-ﬂ:‘:o DXO & W

w N
.« .
& o

" e o ¢ a0
ODN~NOWNY

WWww o e

O~ NN =N ~NWNTANN
>

TATAL
< JFL=
NAML
NTTRO-
GEN
(N)
(MG/L)

N1S=
SoL~
VEN-
PHOS=
PHORIIS
(P)
(MG/L)

TnTAL

NITRO=
GEN
(\y

(MG/L)

«50
.38
)
38
20
1.0
o7
.30
76
75

N =N N NN NN
“ e s o e e s e e
PWFWUWWNOD
NWNNWWWWWW
R EREEEERS
D~ NOwWwO~O

& W
. o
& W

o6 .22
o6 o7
9 +RR
2 .28
1 . »21
1 25
2
0

[N

.23
.25
24
.19
26
21
.15
17
17
.68
-
.19
.19
.25
21
.23

& e DU
e ¢ o s o
&S e T
BAL DO ~NR

CPALVOD T W= ~O DN W~ §
WWNNNNNVNNNWNN N
@ & s & o s 0 0 v a v e o0e
FRO NV O~NWNSE~NOTO

L T R R N A A

&S00 NN~ NN ~=unn NN

. s e & &
NN~ D
WRrR~ND
e v o o o
o



TABLE 45.--NUTRIENT,

DATE

MAR
290
2940
29 ..
29%eee
2% e
2% e
2%, .0
290
2% e
2% e

AOR
2Tees
2% e
29 e
2% .
2900
2940
2% e
2900
2% e
29 00
2940
P9% e
29 e
29,00
0eee
30eee
3060
30,40
30ees
I0eee
30eee
30e0e
30eee
3060

MAY
Phecs
284e0e
24c0e
26ee0
26000

TNTAL
ORTHO=-
PHNG -
PHORUS
Py
(MG/L)

25
21
20
Olo
ol2
o7
17
15
063
«32

.2
21
.32
.14
o12
«11
09
08
ole
ol
.15
13
.l4
olé
.15
ol
3L
ele
o1l
ol5
.16
17

Y
o 70
«53
<56
55

BIOCHEMICAL OXYGEN DEMAND,
06714100

WATER QIALTTY DATA,.

71S=-
SoL=-
VED
0R~ar]IC
CarA0N
)
(MG/L)

16
16
16
15

—r Lo L Ld
= TNOOVONLOVWDOD
. .
o O

50
15
16

18

SIS
PFENDED
ORGANTC
CARRON
)
(MG/L)

—— ) PO W U YN S

CALF*DAR YEAR

310-
CHE M=
1caL
NXYGEN
DEMAND
S nay
(M67L)

20
17

COLIFORM BACTERIA,
THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

IMUF -
DTATF
coLt=-
FNRvM
(COL.
PEQ

100 ML)

180000
150000
420000
230000
360000

104

FECAL
CoL T~
FORM
(COL .
PER
100 ML)

36000
36000
35000
sloon
56000

AND SOLIDS WATER-QUALITY DATA FOR

STRFPa
Tacncey
(CoL -
ONTES
PED
100 ML)

18000
19000
61000
44000
38000

JANUARY 1976 TN DECFVIFR 1976

nis-
SOLVFN
SALINS
(FST=-
MIE AT
180 O
(MG/L)

174
151
166
124

84
111
116
106
115
106

38
245
149

42
42
59

45
47
4h
52
52
64
47
59
59
62

246
259
250
228
244

TNTAL
NON=
FILT=
RA3LF
RESTNUE

(MG/L)

85
57
77
46
36
49
31
35
28
30

383
93

110

203
117
96
87
79

V0L
NON-
FILT=-
RARLF
QESINUE

(MG/L)

31
28
39
23
11
33
10
26
19
25

95
30

23

45
29
31
23
16

STATION



TABLE 45.--NUTRIENT, BIOCHEMICAL OXYGENM DEMAND,

06714100

COLIFGRM BACTERIA, AND SOLIOS WATER-QUALITY DATA FOR STATION
THIRTY=SIXTH STREET STORM SEWER AT DENVER--CONTINUED

WATER UALTITY DATA, CALENNAR YEAR JANUARY 1976 TO NECFMIER 1976

TOTAL nIs-
TOTAL TOTAL TOTAL K FL= SO -
INGTAN- NITRITF  AMMONTA  ORGANTC DAML TOTAL VEN-
TANEOUS TOTAL THTAL PLUS NITRO= NITRO- NITRO= NLTRO= PHNS =
1S- NETOATE  NITQITF  NITRATF GFN GEN GEN GEN PHORUIS
TIME C4ARGE (N) (N) (N) (\) (N () (v} (P)
NATE (CFS) (MG/L) (MG/1.) (MG/L) (MG/L) (M570) (MG/L) (MG/L) (MG/L)
“ay
240 2249% 1.3 .68 22 o 90 1,4 3.3 4,7 S.6 2.0
24000 2215 1.2 1.0 26 1.3 1.5 3.6 Sel 6.4 1.6
Pbaea 2225 98 - - - - - - - -
24000 2735 .84 1.6 21 1.8 1.4 2.9 4,3 6,1 1.2
2600 27265 67 1.5 30 1.8 1.1 3,5 445 6.4 1.2
P8aas 225% 57 .97 .53 1.5 +65 3.4 440 5.5 1.1
284400 2305 W52 o 1R 21 39 .94 3.6 4.5 4.9 1.2
2400 2315 Y «Ah .24 1.1 1.3 2.8 4,1 5.2 1.0
Phene 2325 .a? 1.2 37 l1a6 1.2 2.7 3.9 Se5 .85
Pheens 2335 +39 1.5 .51 2.9 1.2 2.5 3.7 5.7 95
Pbess 2365 «39 1.3 .29 1.6 1.0 2.5 3.5 S.l «97
Péyes 2355 <37 .2 .67 1e9 .91 2.3 3.2 Sl 1.1
AIG
02ees 0942 «26 l1e6 10 1.5 «A8 2.6 3.5% S.0 55
N2ese 1220 8.5 .88 .06 T .21 2.1 7.3 3.2 57
02ees 1225 12 o7 .13 «90 W42 1.7 2.1 3.0 1.1
02e0s 1230 40 .32 05 .37 42 2.0 2.4 ?.8 .90
N2eee 1232 £50 3% .16 «50 .28 1.8 2.1 2eb .27
02see 1235 €32 26 .15 o4l 15 246 2.7 3.1 W15
02¢0s 1240 €55 60 U5 65 27 2.6 249 3.6 .25
02e0s 1745 €58 .34 .13 47 .18 2.1 2.3 28 W20
N2eee 1259 ESS 59 .05 b4 306 1.7 2.0 Peb o146
02400 1255 €32 $57 + 15 oh?2 26 1.6 1.8 24 16
02e0e 1300 Ea? 21 .01 .28 .00 2.0 2.0 2.3 16
1305 E45S 56 .03 «59 211 1.6 1.7 2.3 W16
1310 [Y4 51 W01 52 .00 1.2 1,2 1.7 17
1315 42 +58 on3 61 .13 1.2 1,3 1,9 16
1325 “? .60 04 .13 .39 1.2 1.6 2,2 .19
1335 E&s .57 «05 62 ] 1.1 1.5 2.1 .22
1345 3R 57 .05 62 45 1.1 1.5 2.1 22
1400 21 .59 «05 .1 43 «95 le6 2.0 21
1415 13 52 .05 67 .52 1.1 1.6 2.3 .72
1020 12 .87 .01 B8 05 15 $21 1,1 .21
0715 19 2.0 15 2.1 «00 «95 +95 3.1 l.1
1015 .18 1.0 .08 1.1 17 9 .66 1.8 92
1115 .45 «2R .08 «36 1.2 2.6 3.8 6,2 oTe
1120 1.0 01 .01 N2 2.4 11 13 13 80
1125 11 W01 o0l «02 2.1 15 17 17 12
1130 1R U5 01 .06 1,2 6.6 7.8 7.9 2.0
1135 25 .01 .01 .02 1.0 6.8 7.8 7.8 2,9
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TABLE 45.~-NUTRIENT, BIOCHEMICAL OXYGEN DEMAND,

06714100

COLIFCRM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

WATER GJALTTY NATAG CALFNDAR YEAR JANUARY. 1876 T DECHMIED 1976

I1S= 0= TUME = nts= TnTat. VOL .
TOTAL S = SUS= CHEM- DIATF FECAL STRFO= SOL VFD ONe NONw
ORTHN~ vFD OFANFN 1caL caLt- coLt=- Taenget SH_INS FiLT=- FILY=
PHNS= D754MTE ARGANTC IXRYGEN Fou FNav (cCn - (RFSTw RASLE RARLF
PHARUS CARSON CARI0N DEMAMD (COL (COL. ONIFS ik AT QFSIDUE RESTIN'IE
() ) (e 3 DAY PER HER PER 140 C)
NATF (MG/L) (MG/L) (MG/L) (MG/1L) 100 w1y lua “L) 100 ~) (MG (G700 {MG /L)
MAY
Phoese o706 15 - >68 200000 90000 40000 256 4% 21
Phese 58 2? - >n8 110000 200000 -— 256 LY. 14
P28%aae - -- - 60 - 300000 - - - -
Péeas 45 21 - A0 100000 320000 - 250 40 20
Pb,.0 39 23 - 62 - 300000 - 26K &5 22
Pheas 21 16 - 70 180000 - 15000 268 28 8
Pbesa «36 35 - 62 150000 - 120nnn 248 30 21
Phaas 45 35 - 51 - 320000 100000 246 36 26
Pheas 07 4l -~ 38 190000 150000 n 260 15 15
Choena o4l 17 - 34 - 130000 20400 292 23 is
Phecoa 8?2 16 - 4n 110000 45000 10900 2r? 26 17
26000 o3 15 - - - - - 314 26 13
AlG
N2aes 47 - - - .- - .- 2R4 12 11
0240e «31 - - .- -- - -- e79 4R 16
02¢ae .31 - -~ .- - - - 156 92 30
N2aes o4l - - - -- - - 91 164 58
02eoe «08 - - - - - -- R 86 &)
NPeas «09 -- - - - .- - k2 183 65
02400 .09 - - - - - - 64 149 57
02400 W10 - - - -- - - 60 125 52
02eae .08 -- - - - - .- 58 101 43
02440 .10 -- -- -- - - - 52 102 45
D24ee «10 - - - - - - 51 77 40
D2eas «09 - - - - -~ -~ 50 83 a7
02ene <08 - - - - - - a7 80 45
024¢ae <09 - - - - - - 53 70 43
024aa o1l - - -- - - - 56 13 37
0244 .13 - - - - - - 56 65 37
N24es .le - - - - - - 50 68 39
02,00 15 - -- - - - - 51 4R 33
N2eea W16 - - - - .- - 598 48 31
SEp
2Taea « 09 15 >25 - - -~ - 158 326 140
act
D8aea 59 9.6 3.7 - - - - 454 13 13
05.e0 43 18 6,2 - - - - 384 10 10
N6esa <38 - - - - .- - 355 142 58
06404 «93 41 >25 -~ -~ - .- 322 274 108
06e0e 13 48 >?5 - - - - 400 90R 442
06,a0 1.7 “2 49 - -— - - 237 556 190
N6eaa 2.1 43 51 - - - .- 394 335 116
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TABLE 45.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, ANC SOLIDS WATER-QUALITY DATA FOR STATION
06714100 THIRTY=-SIXTH STREET STORM SEWER AT DENVER=-CONTINUED

WATER DIALTTY DATA, CALFSDAR YFAR JANUARY 1976 TN NECFM3IFQ 1976

TOTAL

TOYAL TOtAL TOTAI K JFL -

TNSTAN- NITRITE aMMOnTA  IRGANTC DaRL
TANEONS TATAL TOTAL PLUS NTTRO- NT1R0- NITRO=

R NTTOATE  NITRITF  NITRATE GEN GFN GEN

TIvE CHARGE (\N) (\) (\Y (NY (Y (\)
NaTE (CFS) (MG/1.) (MG/L)Y (MG/L) (MG/L ) (MG/L) (MG/L)

nerT

06400 1140 73 07 .02 .09 1.8 3.6 S.6
06,40 1145 101 02 W07 +06 1.7 3,7 S.4
06600 1150 163 .ne 01 .03 1.9 2.9 6,8
06640 1200 169 W01 W01 .02 lel 2.2 3,3
06,40 1205 n Nl «00 01 + 7R 3.9 4,7
06500 1210 60 .00 <01 .01 Al 3.6 4.1
06400 1215 52 .00 .01 .01 4R 4.2 6,7
06440 1220 40 .01 .00 .01 50 6,0 6,5
06,40 1225 34 .01 .00 .01 .55 3.8 4,3
06440 1235 36 Nl .00 .01 Y 2.4 2.9
05,40 1255 L .12 .15 .27 .45 2.5 2.9
06,40 1305 n .24 .09 «33 Y4 2.2 26
0640 1320 S0 .19 .10 .29 32 1.7 2.0
06440 1330 55 .33 oNA o4l 40 2.0 2.4
1340 38 .35 06 .41 .32 1.2 1.5

1350 27 o7 .05 .52 .26 1.6 1.7

05400 1405 14 .52 .05 57 <36 1,4 1.7
N6ees 1420 11 .55 .03 .58 «6n 1.5 2.1
06440 1435 Tets «50 .08 .59 .36 1,6 1.4
06,40 1450 4.8 «51 .09 .60 .44 1.7 2,1
06400 1515 2.6 -1 07 62 N6 1.5 1.6
D1S- N1S- DIS~ TOTAL voL.

SnL=- TaTAL SnL= SUS= SOLVED NON= NON=

TOTAL VFD=- 03THO VED PENDED SOLINS FILT= FILT=-

NTTRO=- PHNS- P4NS= ORGANIC ORGANIC (RESI= RARLFE QA3LE
REN PHNRUS P40RUS CaRrRRON CARRAON DUF aT RESTDUE RESIDUE

(N) (@) (P (c) (cy 180 C)
NDATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L.) (MG/L) (MG/L) (MG/L)
ncT

06,,.. 5.5 .78 .63 49 .- 208 400 156
06,00 Ses o T4 bl 46 8 172 372 143
06404 4.8 .78 .50 37 - 142 311 96
06400 3,3 .39 .22 X3 43 89 266 100
0640 8,7 «31 .13 38 3n 80 2l BAR
06440 441 .34 .13 35 31 A3 165 68
0660 4.7 .33 .13 38 26 A 137 56
L LT 4,5 .39 .13 4l - 78 B4 41
LY 4.3 o6 .15 kL] 20 T4 111 )
06600 2.9 47 W17 25 24 78 69 34
06400 3.2 .38 .15 30 26 68 76 35
0640 2.9 .65 .15 24 17 62 75 37
D640 2.3 .35 .15 - - 57 1164 [
06400 248 «35 .16 -—- - 53 120 4“4
0hees 1.9 .34 .14 .- -- S2 137 57
06404 2.2 .37 .15 20 19 53 99 3R
06440 ?.3 .60 L) -—— -—- 59 80 33
06,44 2.7 .68 <31 22 ?.2 59 7 26
06600 2.6 .46 .21 - .- 62 67 30
06400 2.7 .38 <20 -- - 67 43 22
06sae 242 «34 17 25 27 17 66 32

107



TABLE 45.=<-NUTRIENT, BIOCHEMICAL OXYGEN OEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

WATER QUALTTY DATAs CALF*DAR YEAR JANUARY 1977 TN DECHMAED 197/

TNTAL

TOTAL TOTAL TOTAL KJFL =

INSTAN= NITRITE AMMONTA  O3NANITC Nanl
TANFOUS Tarac TOTAL PLUS N1T20- NTTRO- NITRO-

nTs=- NITRATE NITRITF  NITRaTF GEN GEN GEN

TIME CHARGE ) ¢ (\) (N) () (\)
NATE (CFS) (MG /1) (MG/1) (MG/1) (MG/L) (MG/L) (MG/L)

FFR

140600 0940 el 82 .78 1.6 1.7 2.6 6,3
16,00 0950 «53 «65 .75 1.6 1.6 2.3 3.9
| Y 1000 81 28 «36 .04 le6 1.7 3.1
16,40 1015 7.2 .52 .26 .73 1.3 1.9 3.2
1640 1030 5.9 «31 .22 .53 1.6 2.2 3.8
14..0 1065 A,7 26 67 .93 1.2 3.6 6.8
16400 1100 9.5 1.0 «33 2.2 1.8 2.7 4.5
| L 1115 9,7 80 «30 1.1 1.6 4,2 S.6
l6.a4 1130 A,7 .27 21 XE] 1.5 2.3 3.8
léoes 1145 A4 65 «32 97 1.6 2.6 4,7
| K 1205 Tt 1.3 o513 1.8 1.3 3.7 6.5
14c0e 1230 5,9 1.1 «35 1,6 1.5 3.7 4,7
16eee 1300 3.6 <59 .34 93 1.5 3.0 4.5
1é,,. 1330 7R «B7 +43 1.3 | Y] 2,1 3.7
l16e0e 1400 2.0 «91 «39 1.3 1.8 2.6 4,2
16e00 1430 1.8 «90 o4l 1.3 1.8 2.8 4,06
14eee 1500 1.8 W71 e 49 1.2 1.6 2.7 4,3
NTS- DIS~- DIS= TOTAL VoL

SOL= TITAL Snp=- SUS~ SILVFD NON= NIN=

TaTAL VFD- NITHO= VED PENDEN SNLINS FILT=- FILT=

NITRO- PHOS - P4NS~- NRGANTC  ORGANIC (REST- ARLF RA3LF
GFN PHNRLS PHORUS CARBON CARRNON DUE AT RESIDUF RESIDUE

(N) o) {P) (c) [{o] 180 C)
DATE (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) {MG/L) (MG/L) (MG/L )
FER

léeas 5.9 76 «35 - - 660 48 48
160,4 5.3 .82 67 - - 579 44 4h
16,0, 3.7 .91 «49 36 >2%S 792 62 583
16a0s 4,0 S7 22 34 1.7 Rh3 66 60
16400 4.3 38 19 64 15 1710 154 R0
16,00 S.7 «50 .15 45 »25 2010 lea 132
19¢as 6.7 54 043 48 >25 1”00 294 122
16,40 haT 52 40 2 >2% 1570 300 147
léeae 6.3 1.0 el 40 21 leso 298 124
16,400 5.2 +69 <39 44 15 17280 290 124
16,4, 6.3 .70 36 40 le 1150 “04 172
14eas 6.1 .67 .37 36 le 1200 278 128
l4eae 5.6 y-13 29 41 9.8 1270 204 106
16e0s 5.0 W T7 42 41 10 1050 222 98
14,4, 5.5 1.0 +59 35 21 908 150 80
16,4, 5.9 1.3 «99 34 18 829 134 110
16eae 5.5 1.4 +80 36 12 743 103 100
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Trace Elements

Initially (May to November 1976), a rather complete suite of
trace elements was analyzed. These comprehensive analyses were made
to determine what trace elements were present in the runoff, what
concentrations could be expected, and in what phase--particulate or
dissolved--the trace elements occurred. Results of the analyses for
the Littleton catchment area are presented in table 46 and for the
Denver catchment area in table 47. Data are not available for the

Lakewood catchment area.
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DATE

APR
2S¢
SEP
2leee
ocr
[+ L PRI
0640

DATE

APR
2560

SEP
2lees

ocy
0440,
06.0,

DATE

APR
25440

SEP
2less

ocT
04e0,
06,0,

TABLE 47.--COMPREHENSIVE TRACE-ELEMENT WATER-QUALITY DATA FOR STATION
THIRTY-SIXTH STREET STORM SEWER AT DENVER

wATER QUALITY DATA,

06714100

01S=-
INSTAN=- TOTAL SOLVED
TANEOUS ANT = ANT - ToTAL S
JIS~ MONY MONY ARSENIC AR
TIME CHARGE (SR) {SR) (AS)
(CFS) (UG/L) (JG/7L) (UG/L)
0010 .40 - . e
1625 50 0 0 e
0715 .19 -- 1 -
1130 18 3 0 S50
DIS=- 01S-
TOTAL SOLVED TOTAL SOLVED ToraL
COPPER COPPER IRON IRON LEAD
(cy) (CY) (FE) (FE) (PB)
(UG7L) (UG/L) (UG/L) (UG/L) (UG/L)
- 6 - 80 -
120 11 11000 230 1400
30 16 240 90 <100
280 - 12000 500 <100
DIS-
SOLVED DIS=- DIS-
MAN= TOTAL SOLVED TOTAL SOLVED
GANESE MERCURY MERCURY NICKEL NICKEL
(MN) (HG) (HG) (NI) (ND)
(UG/7L) (UG/L) (UGsL} (UG/L) (UG7L)
- - .0 - -
90 - .0 - .
20 o0 o0 <50 3
160 2 .0 <50 6
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CALENDAR YEAR JANUARY 1976 TO DECEMS3ER 1976

DIS~ TOTAL S

OLVED CaD=-
SENIC MM
(AS) cn
(UG/L) (UG/L) (
3 -
6 10
1 <l0
20 <10
DIS~
SOLVED TOTAL
LEAD LITHIUM
(PB) (LD
(UG/sL) (UG/L)
13 -
20 20
13 20
LY 10
NIS~
TovaL SOLVED
SELE~- SELE=~
NIUM NIUM
(SEY (SE}
(UG/L) (UG/L)
- 0

D1S~ DIS~
OLVED TOTAL SOLVED
CAD- CHRO=- CHRO=
MIUM MIUM MIUM
(€O} (CR) (CR}
UG/L) (UG/L) (UG/L)
0 - .
1 100 0
1 110 140
1 340 80
01S~ TOTAL
SOLVED MAN=
LITHIUM GANESE
(LD {MN)
(UG/L) (UG/L}
E) 410
20 20
1] 400
DIS~
ToTaL SOLVED
ZINC ZINC
(ZN) (ZN)Y
(UGrsL) (UG/L)
.- S0
870 100
90 50
1200 290



The results of the comprehensive analyses indicated that most
of the trace elements did not occur at concentrations large enough
to warrant inclusion in subsequent analyses. Arsenic, copper, iron,
lead, and zinc were detected at sufficient concentrations to warrant
inclusion in subsequent analysis. The results also indicated that
the particulate phase was considerably more prevalent than the
dissolved phase. Thus, total phases of arsenic, copper, iron, lead,
and zinc (particulate plus dissolved phases) were determined in

subsequent samples.

Based on the results of the comprehensive analyses, samples
collected after February 1977 were analyzed for total concentrations
of arsenic, copper, iron, lead, and zinc. Results of the analyses
for the Littleton catchment area are presented in table 48, for the
Lakewood catchment area in table 49, and for the Denver catchment

area in table 50.
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TABLE 48.--SELECTED TRACE~ELEMENT WATER-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETON

[E indicates estimated, < indicates less than]

WATER QUALITY 0ATA, CALFNDAR YEAR JANUARY 1377 TO DECFM3ER 1977

INSTAN=
TANEOQUS TOTAL TOTAL TOTAL TOTAL TOTAL
DIS=- PH ARSENIC COPPER IROM LEAD ZINC
TIME CHARGE (AS) (cv) (FE) (PB) (ZN)
DATE (CFS) (UNITS) (uG/L) (UG/L) (UG/L) (16/L) (UG/L)
FEB
l4eas 1050 E1l.0 - 15 30 11000 1200 340
14,40 1130 E.S0 - 9 30 10000 1000 270
APR
18,.. 1525 3.3 7.7 10 30 -—- 500 310
1B.0e 1535 3.2 7.5 4 20 - 200 100
18..e 1545 2.5 7.5 2 20 - 200 30
18eae 15855 2.0 7.4 4 <10 - 200 90
18,40 1605 1.9 7.5 7 20 .- 300 180
18¢aa 1615 1.7 7.5 6 20 - 300 170
18... 1625 1.5 7.5 6 20 .- 300 150
JUN
11see 1515 3n 6.5 6 30 6400 400 180
1leeae 1525 61 6.6 9 60 20000 900 410
1l1ese 1539 A1 6.7 12 70 15000 800 370
11e0ae 1535 91 6.8 10 70 16000 B0o 290
1laee 1540 CL 6.7 7 60 9200 500 240
1laea 1545 9n 6.7 6 30 7500 300 150
lleee 1550 76 6.7 6 30 8600 400 180
1leee 1555 6n 6.7 4 20 5400 300 130
1leae 1600 56 6.7 3 20 4300 200 110
1l..e 1605 44 6.8 6 30 6700 300 120
1leae lel0 29 6.7 6 20 6000 300 130
11,00 1615 21 5.8 4 20 5500 200 120
1lees 1620 1?7 7.0 A <10 4000 200 70
1laee 1625 9.1 6.8 6 30 7900 200 120
1leae 1630 7.0 7.0 3 20 3600 100 80
1leae 1640 5.0 7.0 5 20 5100 200 100
1lene 1650 4,1 6.9 3 40 3900 100 210
1leas 1700 3.9 7.0 3 20 2800 100 an
11... 1710 3.4 7.2 3 20 26400 100 60
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TABLE 49.--SELECTED TRACE-ELEMENT WATER-QUALITY DATA FOR STATION
06711635. NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD

WATER QUALITY DATA. CALFNDAR YEAR JANUARY 1977 TO DECEMBER 1977

DATE

APR
lznoo
12...
12e¢0e
1?..0
12.-.
lzvno
12400
12...
1?0..
12-'0
126¢0
120.'
12'.'
1200'
12...
12,00
12000
120.0
12.00
1944,
19.00
19...
]9.00
19000
19...
lqo.o
19--0
19.e0
190.0
19000
lqo-o
19000
lqloo
19'00
19..-
19...
lgoon
19..0
19...

DATE

APR
19¢0e
190

TIME

1518
1522
1526
1530
1534
1534
1542
1546
1550
1554
1558
1602
1610
1618
1630
1650
1730
1800
1830
1410
1415
1425
1435
1445
1455
1595
1520
1535
1550
1605
1620
1635
1650
1795
1720
1735
1759
1805
1820

INSTAN=
TANEOUS TOTAL
DTS- PH ARSENIC
CHARGE (AS)
(CFS) (JNITS) (UG/L)
1e2 Te0 26
?04 7.2 -
2.3 7.3 25
3.1 Tet 20
2.9 7.3 21
?.6 Teb 30
2.3 Tet 29
2.2 Tet 24
245 Tet 19
2.5 7.5 20
245 Te6 19
2.3 7.5 20
2.3 Te6 17
2.5 7.3 16
?e¢3 T.2 15
?el 7.2 15
1.2 7.1 15
.70 7.2 12
«30 7.1 12
1.0 8.1 15
1.3 8,0 17
1.5 8.1 18
1e7 843 14
2.0 8.3 14
2.3 8.2 15
3,1 8.4 12
?.8 8.5 12
3.3 8.5 10
?e9 8.5 10
2.6 8.4 8
246 8.6 7
2.6 8.5 6
2.3 8.6 7
2.5 8,6 )
2.0 8.4 A
1.7 8.4 6
1.6 8.3 8
1.9 8,3 7
2.5 8,3 9
INSTAN=
TANEOUS TOTAL
D1S= PH ARSENI
TIME CHARGE (AS)
(CFS) (UNITS) (UG/L
1835 2.9 8.1
1850 3.3 8,3
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TOTAL
COPPER
(cu)

(UG/L) (

80

TOTAL
COPPER
(CU)
(JG/L)

c

)

30
40

@® o

TOTAL TOTAL TOTAL
TRON LEAD ZINC
(FE) (PB) (ZN)
uG/L)y (JG/L) (UG/L)
41000 800 960
62000 1000 1100
49000 900 810
39000 600 740
49000 700 700
49000 600 629
45000 600 540
41000 600 470
38000 500 450
42000 400 460
41000 500 440
35000 400 390
33000 300 370
3e000 300 38R0
31000 400 350
26000 300 320
25000 300 330
21000 300 280
20000 300 280
- 800 670
- 700 550
- 600 480
- 500 390
- 400 4400
- 400 330
- 400 3A0
-— 300 270
- 400 260
- 300 230
- 200 220
- 300 230
- 200 200
- 200 200
- 200 180
- 200 200
- 200 190
- 200 200
- 200 210
- 200 190
TOTAL TOTAL
LFAD ZINC
(PB) (ZN)
(LG/L) (UG/L)
100 150
200 200
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Pesticides

Samples for analysis of pesticides were collected manually and
analyzed in U.S. Geological Survey laboratories. Results of the
analyses for the Littleton catchment area are presented in table 51,
and for the Lakewood <catchment area in table 52. Data are not

available for the Denver catchment area.
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L1

DATE

SEP
07¢ee
Nm...

DATE

SFP
or\...
Nm...

TIME

1530
0812

TaTaAL
HEPTA=-
CHLOR
tuG/L)

26
.00

IMSTAN=-

TAMNEOUS
nD1S~-

CHARGE
(CFS)

15
20

TOTAL
HEPTA-
CHLOR
EPOXIDE
(UG7L)

<04
«00

TABLE 51.--PESTICIDE WATER-QUALITY
06710200 BIG DRY CREEK TRIBUTAR

WATER QUALITY DATAs CALENDAR YEAR JANUA

THTAL
PCH
(JG/L)

TOTAL
L INDANE
(J67L)

«05
<01

TOTAL
ALNDRIN
(ussL)

«00
«00

TOTAL
MAL A=
THION
(u6/L)

3.5
13

TOTAL
CHLOR=
DANF
(JG/0)

1.7
ol

TOTAL
METHYL
PARA~-
THION
(1G/71)

«00
«00

TOTAL
pDD
(UG7L)

.00
.00

TOTAL
ME THYL
TRI=
THION
(UG/L)

«00
«00

ToTAL TOTAL
DNE oDT
(UG7L) (UG/L)
.02 .00
<00 .00
TOTAL TOTAL
PARA=~ TOX=-
THION APHENE
(UG/L) (U671
<00 0
.00 0

DATA FOR STATION
Y AT LITTLETON

RY 1976 TO DECFMBER 1976

T0TAL
nI=-
AZ TNON
(UG/71)

.78
24

TOTAL
TR1=-

THION

(UG/71)

00
.00

TOTAL
DI-

ELDRIN

(UG70L)

«00
« 00

TOTAL
294=D
(HG/7L)

7.5

.40

TOTAL
ENDRTN
(UG/L)

.00

TOTAL
294¢5-T
(UG/L)

.00
W06

TOoTAL
ETHION
(UG/L)

.00
«00

TOTAL
SILVEX
(UG7L)



gl

TABLE 52.--PESTICIDE WATER-QUALITY DATA FOR STATION
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD

[E indicates estimated]

WATER QUALITY NATA. CALENDAR YEAR JANUARY 1976 T0O DECEMRER 1976

INSTAN=
TaNEOUS TOTAL TOTAL TOTAL
D1S=- TOTAL TOTAL CHLOR= TOTAL TOTAL TOTAL ny=- DI=- TOTAL TOTAL
TIME CHARGE pCA ALDRIN DAaNE DboD DOE oDT AZINON ELDRIN ENDRIN ETHION
DATE (CFS) (JG/L) (us/sL) (us/1)) (UG/L) (UG/L) (UG7L) (UG/L) (UG/L) (UG/7L) (UG/7L)
SEP
14000 1452 E3.4 0 00 ol «00 «00 «00 .08 .01 « 00 .00
TOTAL TOTAL TovaL
ToTaL HEPTA= TOoTAL METHYL METHYL TOTAL TOTAL TOTAL
HEPTA= CHLOR TOTAL MAL A= PARA=- TRI1=- PARA= TOX= TRI= TOTAL TOTAL TOTAL
CHLOR EPOXIDE L INDANE THION THION THION THION APHENE THION 2¢4=D 29495=T SILVEX
DATE (uG/L) UG/7L) (JG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (s/L) (UG/7L) (UG/L) (UG/L)
SEP

14,0, «00 .00 04 «00 .00 «00 «00 0 «00 04 .00 «00



DATA FOR USE WITH STORM WATER MANAGEMENT MODEL 11

Data required to model various aspects of urban runoff in the
three study areas using the U.S. Environmental Protection Agency's
Storm Water Management Model Il (Huber and others, 1975) were
obtained from aerial photographs and topographic, drainage, and
sewer-system maps. Data on subcatchment areas, street gutters, and
sewer systems for the Littleton catchment area are presented in
tables 53-54 and on figure 3, for the Lakewood catchment area in
tables 55-56 and on figure 4, and for the Denver catchment area in
tables 57-58 and on plate 3. Transport data for the Denver
catchment area are presented in table 59. Transport data for the
Littleton and Lakewood catchment areas are not required for the

model.
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Table 53.--Subcatchment data for Littleton catchment area for use
with Storm Water Management Model II

Gutter
or pipe  Sub-
Sub- no. for catch- Number Total
catch- sub- ment Percent of tength
ment catch- area Width effective Land catch- of
no. ment (acres) (ft) impervious Slope use! basins gutters?
1 20 115 7,000 L.6 0.035 U 0 71.4
2 21 28 600 21 .028 S 0 84.9
3 24 96 2,500 26 .033 S 2 310
4 22 15 950 5.4 .032 U 0 17.3
5 23 13 1,520 20 .029 S 0 41.3
6 26 43 1,750 27 .017 S 2 131
7 31 72 6,400 0 .044 U 0 0
8 25 65 2,430 24 .023 S 1 236
9 27 75 3,350 26 .035 S 6 284
10 27 59 3,350 21 .032 S 5 191
1" 29 17 910 32 .036 S 1 74.2
12 32 8.5 920 19 .070 S 2 24,0

1S, single-family residential; U, undeveloped.
2In hundreds of feet; for example, 71.4 indicates 7,140 feet.
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Table 54.--Gutter or pipe data for Littleton catchment area for
use with Storm Water Management Model IT

Gutter Bot tom Slope,
or width of in foot per foot
pipe gutter
Gutter for or pipe Left- Right- Manning
or drain- Geo- diameter Length hand hand Material n
pipe age metry! (ft) (ft) lInvert side side type?  value
20 21 T 50 3,500 0.020 44 50 NAT 0.040
21 22 T 5.0 600 .021 3.5 3.5 NAT .040
22 23 T 6.0 950 .021 1.7 2.8 NAT .04o
23 27 T 50 1,520 .012 1.0 1.4 NAT .040
24 27 T 2.0 2,500 .017 0 55 AP .013
25 27 T 2.0 2,430 .010 0 4o AP .013
26 27 T 1.5 1,750 014 0 34 AP .013
27 28 C 4.5 3,350 .018 -—-- -—-- RCP .016
28 30 C 6.0 Loo .015 - -—-- CMP .024
29 30 T 2.0 910 .026 0 32 AP .013
30 32 T 1.0 600 .025 10 10 NAT .040
31 32 T 20 3,200 .035 7.5 3.0 NAT .040
32 -- T 1.0 L60 .020 2.0 2.0 NAT .040

¢, circular; T, triangular.
2AP, asphalt pavement; CMP, corrugated metal

concrete pipe; NAT, natural.
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Figure 3.--Features related to use of Storm Water Management Model II for the catchment area
in Littleton drained by tributary to Big Dry Creek.
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Table 55.--Subcatchment data for Lakewood catehment area for
use with Storm Water Management Model IT

Gutter
or pipe Sub-
Sub- no. for catch- Number Total
catch- sub- ment Percent of length
ment catch- area Width effective Land catch- of
no. ment (acres) (ft) impervious Slope use! basins gutters?
1 10 9.5 900 12 0.090 U 2 27.5
2 12 9.4 805 1 045 M 3 34.0
3 12 9.3 805 35 .030 M 1 36.8
L 13 7.0 585 48 .070 M 2 L6.7
5 20 6.5 305 17 045 U 0 3.0
6 15 14 490 52 .045 C 3 24.8
7 21 21 1,070 12 .050 u 2 23.2
1C, commercial; M, multifamily residential; U, undeveloped.
21n hundreds of feet; for example, 27.5 indicates 2,750 feet.
Table 56.--Gutter or pipe data for Lakewood catchment area for
use with Storm Water Management Model II
Gutter Bot tom Slope,
or width of in foot per foot
pipe gutter
Gutter for or pipe Left- Right- Manning
or drain- Geo- diameter Length hand hand Material n
pipe age metry! (ft) (ft) Invert side side type? value
10 11 T 2.0 900 0.030 0 34 AP 0.013
11 12 T 1.7 195 .055 .6 .6 NAT .040
12 18 T 2.0 805 .035 0 16 AP .013
13 14 T 2.0 585 .009 0 42 AP .013
14 16 T 1.0 1,025 .030 4 - NAT .040
15 16 T 2.0 305 .002 0] 19 AP .013
16 17 C 2.5 490 .006  ---- -—-- RCP .016
17 21 c 2.5 70 .008 ---- ——- RCP .016
18 19 C 3.0 590 .035 ---- -—-- CMP .024
19 21 C 3.5 235 .035 ---- ———- CMP .024
20 21 T 2.0 1,070 .006 0 21 AP .013
21 -- C k.5 L60 .025  ---- ———- CMP .024

'c, circular; T, trapezoidal.
2AP, asphalt pavement; CMP, corrugated metal

concrete pipe; NAT, natural.
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Table 57.--Subcatchment data for Denver catchment area for
use with Storm Water Management Model IT

Gutter
or pipe  Sub-
Sub- no. for catch- Number Total
catch- sub- ment Percent of Tength
ment catch- area Width  effective Land catch- of
no. ment (acres) (ft) impervious Slope wuse! basins gutters?
1 1 69 2,400 30 0.027 S 35 170
2 3 34 2,300 31 .022 S 20 96.0
3 11 25 650 8 .025 U 9 21.6
4 12 28 1,200 14 .025 U 14 36.0
5 30 66 4,500 20 .011 S 31 162
6 33 29 1,330 30 .015 S 16 72.0
7 31 23 700 25 014 S 13 70.8
8 34 75 3,700 35 .010 M 36 202
9 5 4o 2,360 28 .021 S 24 114
10 7 37 2,420 83 .017 C 29 73.2
11 14 27 1,700 35 .020 S 15 72.0
12 69 27 1,650 45 .012 M 18 81.6
13 35 20 1, 400 L9 .005 M 15 57.0
14 36 20 1,380 L6 .009 M 17 60.0
15 37 28 1,360 45 .004 M 15 87.0
16 38 26 600 96 .002 o 19 85.0
17 74 27 1,000 89 .004 c 19 79.2
18 71 31 2,400 66 .017 M 22 86.5
19 73 L7 1,200 78 .009 C 37 147
20 65 12 720 75 .011 c 7 27.2
21 155 8 35 70 .015 c 6 23.9
22 102 Ly 1,800 48 .023 C 26 130
23 9 41 2,200 29 .015 C 20 75.1
24 20 39 905 24 .015 S 14 103
25 10 28 2,130 Ly .008 S 15 67.2
26 22 42 2,630 31 .015 S 22 112
27 24 25 1,325 28 .007 S 13 61.8
28 26 11 1,090 21 .005 S 10 28.8
29 28 25 1,750 24 .019 S 19 60.0
30 15 20 980 37 .010 M 9 48.1
31 75 24 890 35 .003 M 13 63.5
32 130 30 450 53 .007 M 18 69.6
33 39 19 1,070 85 .010 o 12 52.8
34 66 19 1,030 97 .005 o 12 56.4
35 67 17 1,360 97 .022 c 15 51.6



Table 57.--Subcatchment data for Denver catchment area for
use with Storm Water Management Model II--Continued

Gutter
or pipe  Sub-
Sub- no. for catch- Number Total
catch- sub- ment Percent of length
ment catch- area Width effective Land catch- of
no. ment (acres) (ft) impervious Slope use! basins gutters?
36 68 15 1,100 96 0.005 C 4 36.0
37 128 30 1,110 32 .014 U 22 86.4
38 131 8 900 97 .010 C L 19.2
39 16 46 2,120 55 .006 o 24 117
4o 17 27 1,470 67 .008 C 16 74.7
L1 18 16 1,470 37 .013 ) 14 51.0
42 76 50 1,000 33 .012 S 27 148
L3 Lo 20 1,000 20 .003 S 14 52.2
Ly 19 17 1,400 22 .010 S 14 Le.2
45 41 38 2,800 21 .018 S 29 98.5
L6 42 30 2,450 24 .014 S 26 80.0
L7 77 27 1,000 26 .011 S 18 84.0
L8 L3 24 2,080 22 .099 S 20 63.6
L9 Ly 22 1,740 21 .014 S 18 39.6
50 45 23 1,750 30 .010 S 18 55.2
51 46 25 1,740 28 .012 S 16 67.0
52 54 15 1,010 17 .007 ) 11 39.6
53 L7 10 700 26 .016 S 9 27.6
5h L8 14 700 23 .007 S 11 34.8
55 56 15 990 19 .006 S 11 42.0
56 L9 18 700 22 .002 S 13 45,6
57 58 17 1,010 16 .007 ) 11 37.4
58 50 11 680 L7 .003 C 8 36.0
59 60 14 1,010 Ly .006 S 7 49.8
60 78 25 1,340 79 .005 C 16 63.0
61 80 24 1,780 90 .003 C 22 63.6
62 81 16 1,650 Lo .003 S 14 45.6
63 82 22 1,380 24 .002 S 73 59.4
64 83 13 1,050 25 .002 S 12 36.0
65 84 9 1,040 33 .002 S 10 25.1
66 85 20 1,350 32 .002 S 18 48.0
67 86 19 1,660 30 .003 S 18 28.8
68 87 15 990 38 .002 S 12 37.2
69 88 10 650 21 .003 S 10 29.3
70 89 22 1,360 65 .003 C 17 52.8
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Table 57.--Subcatchment data for Denver catchment area for
use with Storm Water Management Model II--Continued

Gutter
or pipe  Sub-
Sub- no. for catch- Number Total
catch- sub- ment Percent of Tength
ment catch- area Width effective Land catch- of
no. ment (acres) (ft) impervious  Slope wuse!' basins gutters?
71 91 21 1,360 69 0.004 C i5 55.2
72 93 19 1,440 41 .003 c 17 39.0
73 94 43 1,410 Ls .004 C 36 12
74 95 14 1,400 32 .002 S 14 42 .1
75 96 25 1,400 28 .002 C 19 60.0
76 97 22 1,800 32 .004 C 18 51.6
77 98 18 1,800 24 .006 C 17 45.5
78 504 17 1,400 b1 .004 c 17 Lh 4
79 500 17 1,400 29 .004 c 17 42.0
80 99 14 1,880 48 .022 C 8 42.0
81 501 22 1,400 34 .002 c 20 61.2
82 502 16 1,030 32 .003 c 15 38.5
83 51 11 700 Ly .003 S 10 28.7
84 62 14 990 23 .008 S 10 42.0
85 52 12 670 20 .006 S 8 34.8
86 63 16 990 20 .007 S 12 43,7
87 53 i0 670 25 .006 S 8 20.4
88 64 15 1,010 38 .003 S i1 37.2
89 160 38 4,200 27 .004 S 26 98.5
90 164 18 1,300 29 .004 C 9 49.0
91 164 15 1,000 28 .002 c 14 41.9
92 165 10 1,100 25 .002 C 9 22.8
93 166 29 1,700 34 .002 | 14 78.0

1S, single-family residential; M, multifamily residential; C, commercial;
I, industrial; U, undeveloped.
2In hundreds of feet; for example, 170 indicates 17,000 feet.
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Table 58.--Gutter or pipe data for Denver catchment area
for use with Storm Water Management Model IT

Pipe Bottom

or width of

inlet gutter

Gutter for or pipe Manning
or drain- Geo- diameter Height Length Invert Material n
pipe age metry!l (ft) (ft) (ft) slope type? value

1 2 c 1.5 -—— 1,660 0.011 RCP 0.016
2 b c 2.2 -——— 1,280 .020  RCP .016
3 L C 2.0 ---- 2,300 .01 RCP .016
4 6 C 2.5 ---- 590 .016 RCP .016
5 6 c 1.7 - 2,360 .009 RCP .016
6 8 c 2.7 -——-- 550 .018 RCP .016
7 8 c 1.8 ---- 2,420 .008 RCP .016
8 101 C 2.7 ---- 620 .017 BR .016
9 101 C 1.8 -——— 1,400 .013 RCP .016
10 103 c k.o -—-- 1,070 .005 BR .016
11 13 c 1.8 ---- 650 .005 RCP .016
12 13 C 2.0 -—-- 1,200 .007 RCP .016
13 154 c 2.0 --=- 550 .027 RCP .016
1h 154 C 1.4 ---- 980 .013  RCP .016
15 104 C 1.1 ---- 980 .012  RCP .016
16 104 C 1.9 -——— 1,720 .014  RCP .016
17 105 C 1.4 -——- 1,470 .021 RCP .016
18 106 C 1.3 -—-- 1,470 .019 RCP .016
19 107 C 1.3 ---- 1,400 .017 RCP .016
20 21 c 1.3 -—-- 880 .007 RCP .016
21 23 C 1.8 -——— 600 .01h RCP .016
22 23 c 1.6 - 1,370 .008 RCP .016
23 25 C 2.5 -—— 790 .005 BR .016
24 25 C 1.8 -—-- 1,050 .013  RCP .016
25 27 c 2.8 === 780 .007 RCP .016
26 27 C 1.5 -——- 970 .006 RCP .016
27 29 c 2.8 -—-- 450 .010 BR .016
28 29 c 1.5 ---- 1,060 .010 RCP .016
29 508 c 2.8 ---- 660 .009 BR .016
30 505 C 1.0 -—-- 1,650 .010  RCP .016
31 32 C 1.4 ---- 660 .008  RCP .016
32 506 C 1.8 --=- 1,120 .010 RCP .016
33 506 c 0.8 ---- 1,330 .025  RCP .016
34 119 R L. 3 2.83 2,660 .005 BR .016
35 120 c 1.5 -——- 1,400 .013 RCP .016
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Table 58.--Gutter or pipe data for Denver catchment area
for use with Storm Water Management Model IT--Continued

Pipe Bottom

or width of

inlet gutter

Gutter for or pipe Manning
or drain- Geo- diameter Height Length Invert Material n
pipe age metry! (ft) (ft) (ft) slope type? value

36 121 c 1.5 ---- 1,380 0.012 RCP 0.016
37 122 C 1.4 ---- 1,370 .010 RCP .016
38 123 C 1.5 ---- 370 .008 RcP .016
39 124 C 1.5 -—-- 1,070 .006  RCP .016
40 508 c 1.4 ---- 710 .012 RCP .016
L 108 C 3.5 -——- 2,800 .006 RCP .016
42 109 C 1.6 -——- 2,100 011 RCP .016
43 110 c 1.3 ---- 2,080 .013 RCP .016
Ly T c 1.5 ---- 1,740 .008 RCP .016
45 112 o i.5 ---- 1,730 .006  RCP .016
L6 113 c 1.5 ---- 1,740 .006 RCP .016
47 114 C 1.3 ---- 870 .010 RCP .016
48 115 c 1.5 -—--- 730 .008 RcCP .016
49 143 c 1.3 ---- 820 .0m RCP .016
50 156 o 1.3 ---- 700 .006 RCP .016
51 157 c 1.3 ---- 720 .007 RCP .016
52 158 c 1.0 ---- 710 01 RCP .016
53 159 C 1.0 ---- 670 .019 RCP .016
54 55 C 1.3 ---- 1,050 .004  RCP .016
55 57 c 1.5 ---- 450 .012 RCP .016
56 57 c 1.3 ---- 900 .005  RCP .016
57 59 c 1.8 ---- 470 .010 RCP .016
58 59 o 1.3 ---- 1,050 .009 RCP .016
59 61 R 3.0 2.0 460 .003 BR .016
60 61 c 1.3 ---- 1,010 .007 RCP .016
61 161 R 3.0 2.0 460 .005 BR .016
62 161 C 1.4 ---- 990 .005 RCP .016
63 162 C 1.4 ---- 990 .004 RCP .016
64 163 c 1.4 ---- 1,040 .004 RCP .016
65 27 C 1.4 ---- 720 .026  RCP .016
66 125 c 1.5 ---- 1,030 .009 RCP .016
67 126 C 1.4 ---- 1,400 .009 RCP .016
68 127 C 1.0 ---- 340 .015 RCP .016
69 70 C 1.3 ---- 1,650 .015 RCP .016
70 72 C 2.2 ---- 540 .015  RCP .016
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Table 58.--Gutter or pipe data for Denver catchment area

for use with Storm Water Management Model II--Continued

Pipe Bottom
or width of
inlet gutter
Gutter  for or pipe Manning
or drain- Geo- diameter Height Length Invert Material n
pipe age metry!l (ft) (ft) (ft) slope value
71 72 C 1.5 ---- 1,320 0.014 RCP 0.016
72 132 C 2.5 -——— 1,210 .014  RCP .016
73 132 o 1.6 -——— 1,180 .020 RCP .016
7h 132 o 1.4 -—--- 1,000 .008 RcP .016
75 130 C 1.6 -—-- 890 .008 RcP .016
76 129 C 1.3 -—-- 1,000 .016  RCP .016
77 133 o 1.3 ——— 980 .013 RCP .016
78 79 o 1.6 ---- 1,340 .013 RCP .016
79 134 C 2.5 -—— 480 .003 RCP .016
80 134 C 1.6 -—-- 1,380 .016  RCP .016
81 135 c 1.5 ---- 1,410 .014  RCP .016
82 136 C 1.5 -——— 1,380 .014  RCP .016
83 137 o 1.4 ---- 1,040 .010  RCP .016
8L 138 R 6.3 k.17 1,010 .006 RCP .016
85 139 o 1.5 --—-- 1,370 .017  RCP .016
86 140 o 1.4 ---- 1,660 .011 RCP .016
87 141 o 1.5 - 990 .009 RCP .016
88 142 o 1.1 -——- 650 .007 RCP .016
89 90 c 1.5 -—-- 1,400 .007 RCP .016
90 92 c 2.0 ---- 500 .008 RCP .016
91 92 C 1.6 -—--- 1,400 .008 RcCP .016
92 507 o 2.5 ---- 510 .006 BR .016
93 507 c 1.6 ---- 1,440 .010  RCP .016
9k 145 C 1.8 - 1,410 .012  RCP .016
95 146 C 1.8 -—-- 1,400 .003 RCP .016
96 147 C 2.1 - 1,380 .008 BR .016
97 148 C 1.8 -—-- 1,400 .013  RCP .016
98 149 C 1.6 ———— 1,400 .013 RCP .016
99 503 C 1.3 -——— 970 .006 RCP .016
500 151 C 1.6 -—-- 1,390 .014  RCP .016
501 152 C 1.7 -——- 1,400 .014k  RCP .016
502 153 C 1.4 ---- 1,030 .018 RcP .016
503 150 C 2.0 -—--- 310 .003 RCP .016
504 150 c 1.6 ——— 1,400 .015  RCP .016
505 17k C 3.4 --—- 550 .004  RCP .016
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Table 58.--Gutter or pipe data for Denver catchment area
for use with Storm Water Management Model II--Continued

Pipe Bottom
or width of
inlet gutter
Gutter for or pipe Manning
or drain- Geo- diameter Height Length Invert Material n
pipe age metry! (ft) (ft) (ft) slope type? value
506 174 c 2.5 ---- 360 0.006 RCP 0.016
507 145 c 2.5 ---- 960 .007 RCP .016
508 171 c 2.5 ---- 360 .004  RCP .016

c, circular; R, rectangular.
2RCP, reinforced concrete pipe; BR, brick.
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Table 59.--Transport data for Denver catchment area
for use with Storm Water Management Model IT

Up-
stream
Sewer sewer Manning
ele- or Geo- Diameter Height Width Length Invert Material n
ment inlet metry!l (ft) (Ft)  (ft) (ft) siope type? value
201 101 C 3.3 --- --- 690 0.013 BR 0.016
202 102 o L.o --- --- Loo .012 BR .016
203 173 C 4.2 --- --- 1,220 .005 BR .016
204 154 c 3.0 --= - 1,200 .008 BR .016
205 155 R -—— 2.0 3.0 550 .021 BR .016
206 103 R --- L.o 6.0 1,150 .004 BR .016
207 104 R --- L.o 6.0 670 .005 RCP .016
208 170 R --- 3.5 5.3 600 .018 BR .016
209 105 R --- 3.5 5.3 L50 .011 BR .016
210 106 R --- 3.5 5.3 430 011 BR .016
211 107 R --- 3.5 5.3 430 .011 RCP .016
213 171 C 3.5 --- --- 620 .006 BR .016
214 172 R --- 3.0 4.5 1,700 .006 BR .016
215 108 o 5.0 --- --- 450 .008 BR .016
216 109 C 5.0 --- --- 450 .008 BR .016
217 110 C 5.2 --- --- 450 .008 BR .016
218 111 c 5.2 --- --- L50 .007 RCP .016
219 112 C 5.3 --- --- 450 .007 BR .016
220 113 c 5.3 --- --- 470 .007 RCP .016
221 114 C 5.3 --- --- 440 .007 BR .016
222 115 C 5.3 --- --- L60 .007 BR .016
223 143 C 5.3 --- --- 150 .006 BR .016
224 132 R --- 3.0 4.5 1,830 .006 RCP .016
225 130 R --- 3.0 L.5 1,130 .014 RCP .016
226 179 R --- 3.0 L.5 Loo .010 RCP .016
227 180 R --- 3.0 4.5 450 .013 RCP .016
230 174 R -—- 2.8 L.3 2,300 .004 RCP .016
233 119 R --- 2.8 4.3 610 .007 RCP .016
234 120 R --- 2.8 L.3 550 .007 RCP .016
235 121 R --- 2.8 L.3 530 .008 RCP .016
236 122 R --- 2.8 L.3 620 .010 RCP .016
237 177 R --- 3.3 5.0 1,150 .004 RCP .016
238 123 R --- 3.3 5.0 560 .004 RCP .016
239 124 R --- 3.3 5.0 600 .008 RCP .016
240 125 R --- 3.3 L.9 480 .014 RCP .016
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Table 59.--Transport data for Denver catchment area
for use with Storm Water Management Model II--Continued

Up-
stream
Sewer sewer Manning
ele- or Geo- Diameter Height Width Length Invert Material n
ment inlet metry! (ft) (ft)  (ft) (ft) slope type?  value
241 126 R --- 3.3 4.9 Leo 0.010 RCP  0.016
242 127 R --- 3.3 4.9 600 .008 RCP .016
243 178 R --- 3.3 k.9 520 .007 RCP .016
244 128 R --- 3.3 4.9 1,170 .007 RCP .016
245 129 R --- 3.8 5.6 980 .010 RCP .016
246 133 R --- L, 2 6.3 1,070 .006 RCP .016
247 134 C 3.3 --- --- 430 .003 RCP .016
248 135 C 3.8 -—- --- 510 .003 RCP .016
249 136 R --- 3.5 5.3 480 .003 RCP .016
250 137 R --- 3.5 5.3 520 .004 RCP .016
251 138 R --- 5.0 7.5 470 .003 RCP .016
252 139 R --- 5.0 7.5 500 .003 RCP .016
253 140 R --- 5.0 7.5 480 .003 RCP .016
254 141 R --- 5.0 7.5 480 .003 RCP .016
255 142 R --- 5.0 7.5 980 .003 RCP  .016
256 181 C 6.8 --- --- 300 .006 BR .016
257 156 C 6.8 --- --- 450 .005 BR .016
258 157 C 6.8 --- --- 450 .005 BR .016
259 158 C 6.8 --- --- Lho .005 BR .016
260 159 C 6.8 --- --- Loo .005 BR .016
261 161 R -—- 2.3 4.4 ) .003 RCP .016
262 162 R -—- 2.3 4. 4 450 .004 RCP .016
263 163 R --- 2.5 3.8 Loo .003 RCP .016
264 160 R --- 2.5 3.8 630 .004 BR .016
265 183 R --- 2.0 3.0 380 .019 BR .016
266 184 R --- 2.0 3.0 25 .337 BR .016
267 185 C 6.8 --- --- 220 .005 BR .016
268 164 C 6.8 --- --- 380 .007 BR .016
269 165 C 6.8 --- --- 1,020 .007 BR .016
272 145 R --- 3.3 L.g 480 .00k BR .016
273 146 R --- 3.5 5.3 480 .002 BR .016
274 147 R --- 3.5 5.3 480 .002 BR .016
275 148 R --- 3.5 5.3 480 .004 BR .016
276 149 R --- 3.5 5.3 L8o .004 BR .016
277 150 R --- L.o 6.0 480 .002 BR .016
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Table 59.--Transport data for Denver catchment area
for use with Storm Water Management Model IT--Continued

Up-
stream
Sewer sewer Manning
ele- or Geo- Diameter Height Width Length Invert Material n
ment inlet metry! (ft) (ft) (ft) (ft) slope type? value
278 151 R -——- L.o 6.0 520  0.002 BR 0.016
279 152 R - L.o 6.0 450 .003 BR .016
280 153 R -—- 4.0 6.0 1,000 .003 BR .016
281 131 C 1.6 -— - 890 .008 RCP .016
282 166 C 6.8 -—- --- 750 .007 BR .016
283 186 C 8.0 -—- - 48 .080 BR .016
284 187 C 14,0 --- --- 16 .080 BR .016
285 188 C 20.0 --- --- Lo .080 BR .016
286 189 C 8.0 --- --- 62 .007 BR .016

¢, circular; R, rectangular.
2RCP, reinforced concrete pipe; BR, brick.
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